
Thomas Engelhardt
Montreal Children’s Hospital
Shriner’s Hospital for Children - Canada

Relevante Publikationen
Kinderanästhesie

2019-2023

Der Katz
Zurich, 25th March 2023



Conflict of interest

• Section editor: Pediatric Anesthesia

• Editor: Acta Anaesthesiologica Scandinavica

• Associate Editor: British Journal Anaesthesia



2019
Shalish W, Kanbar L, Kovacs L, Chawla S, Deszler M, Rao S, Panaitescu B, Laliberte A, Precup D, Brown K, Kearney RE, Sant’Anna GM. The Impact of Time Interval between Extubation and Reintubation on Death or Bronchopulmonary Dysplasia in Extremely Preterm Infants.  The 
Journal of Pediatrics  2019;205:70-76.

Awsar S, Brown K. Novel markings on the unit package of uncuffed pediatric tracheal tubes. Canadian Journal of Aneaesthesia. 2019 Mar 15 doi: 10.1007/s12630-019-01346-3.

Ke D, Kitamura Y, Lejtenyi D, Mazer B, Brouillette RT, Brown K. Enhanced interleukin-8 production in mononuclear cells in severe pediatric obstructive sleep apnea.  Allergy, Asthma & Clinical Immunology 2019;15:23. https://doi.org/10.1186/s13223-019-0338-1

Lewis H, Selman A, Sinha D, Engelhardt T. Short and sweet. Perioperative management of the diabetic pediatric patient (The Paediatric Anaesthetic Trainee Research Network [PATRN] Swift Survey 2018). Paediatr Anaesth. 2019

Engelhardt T, Ayansina D, Bell GT, Oshan V, Rutherford JS,Morton NS. Incidence of severe critical events in paediatric anaesthesia in the United Kingdom: Secondary analysis of the Anaesthesia Practice On Children Observational Trial (APRICOT). Anaesthesia 2019; 74: 300-11. 

Kaufmann J, Engelhardt T, Steinwegs I, Hinkelbein J, Piekarski F, Laschat M, Bohmer A, Hellmich M, Wappler F. The influence of education and experience on paediatric emergency drug dosing errors – an interventional questionnaire study using a tabular aid. Anästh Intensivmed
2019; 60:164–71.

Wani TM, Bissonnette B, Engelhardt T, Buchh B, Arnous H, AlGhamdi F, Tobias JD. The pediatric airway: Historical concepts, new findings, and what matters. Int J Pediatr Otorhinolaryngol. 2019 Mar 3;121:29-33.

Raviraj D, Engelhardt T, Hansen TG. Anesthesia for the growing brain. Curr Pharm Des. 2019; 25: 2165-2170.

Kaufmann J, Bode K, Puder C, Laschat M, Engelhardt T, Wappler F. Transglottic corticosteroid injection for treatment of soft post-intubation subglottic stenosis: a retrospective analysis of 26 children. Otorhinolaryngol. 276: 3419-3424.

Engelhardt T, Fiadjoe JE, Weiss M, Baker P, Bew S, Echeverry Marín P, von Ungern-Sternberg BS. A framework for the management of the pediatric airway. Paediatr Anaesth. 2019; 29:985-992.

Hansen TG, Engelhardt T, Weiss M. Outcomes after paediatric anaesthesia: which ones should have the priority? Curr Opin Anaesthesiol. 2019; 32:392-397.

Fernandez AM, Reddy SK, Gordish-Dressman H, Muldowney BL, Martinez JL, Chiao F, Stricker PA, Abruzzese C, Apuya J, Beethe A, Benzon H, Binstock W, Brzenski A, Budac S, Busso V, Chhabada S, Cladis F, Claypool D, Collins M, Dabek R, Dalesio N, Falcon R, Fernandez P, 
Fiadjoe J, Gangadharan M, Gentry K, Glover C, Goobie SM, Gosman A, Grap S, Gries H, Griffin A, Haberkern C, Hajduk J, Hall R, Hansen J, Hetmaniuk M, Hsieh V, Huang H, Ingelmo P, Ivanova I, Jain R, Kars M, Kowalczyk-Derderian C, Kugler J, Labovsky K, Lakheeram I, Lee A, 
Masel B, Medellin E, Meier P, Mitzel Levy H, Muhly WT, Nelson J, Nicholson J, Nguyen KP, Nguyen T, Olutuye O, Owens-Stubblefield M, Ramesh Parekh U, Petersen T, Pohl V, Post J, Poteet-Schwartz K, Prozesky J, Reid R, Ricketts K, Rubens D, Ryan L. Skitt R, Soneru C, 
Spitznagel R, Singh D, Singhal NR, Sorial E, Staudt S, Stubbeman B, Sung W, Syed T, Szmuk P, Taicher BM, Thompson D, Tretault L, Ungar-Kastner G, Watts R, Wieser J, Wong K, Zamora L; Pediatric Craniofacial Collaborative Group. Perioperative Outcomes and Surgical Case 
Volume in Pediatric Complex Cranial Vault Reconstruction: A Multicenter Observational Study From the Pediatric Craniofacial Collaborative Group. Anesth Analg. 2019 Oct;129(4):1069-1078.

Li MM, Ocay DD, Teles AR, Ingelmo PM, Ouellet JA, Pagé MG, Ferland CE. Acute postoperative opioid consumption trajectories and long-term outcomes in pediatric patients after spine surgery. J Pain Res. 2019; 12:1673-1684.

Fernandez PG, Taicher BM, Goobie SM, Gangadharan M, Homi HM, Kugler JA, Skitt R, Cai L, Polansky M, Stricker PA, Ingelmo P; Pediatric Craniofacial Collaborative Group. Predictors of transfusion outcomes in pediatric complex cranial vault reconstruction: a multicentre
observational study from the Pediatric Craniofacial Collaborative Group. Can J Anaesth. 2019; 66:512-526.

González-Cárdenas, VH., Constantin, E., Somaini, M. Radzioch A, Ingelmo P. Pharmacologic Treatment of Insomnia in Children and Adolescents with Chronic Pain Conditions. Curr Anesthesiol Rep 2019; 9: 85–91.

Roter E, Bertolizio G, Collard V, Paquet C, Ingelmo P. Use of Tranexamic Acid in an Uncommon Triad: Hemorrhagic Stroke, Sickle Cell Disease and Severe Coagulopathy. J Pediatr Hematol Oncol. 2019; 41:161-162. 

Goobie SM, Zurakowski D, Isaac KV, Taicher BM, Fernandez PG, Derderian CK, Hetmaniuk M, Stricker PA, Ingelmo P;  Pediatric Craniofacial Collaborative Group. Predictors of perioperative complications in paediatric cranial vault reconstruction surgery: a multicentre observational 
study from the Pediatric Craniofacial Collaborative Group. Br J Anaesth. 2019 Feb;122(2):215-223.

Ferland CE, Teles AR, Ingelmo P, Saran N, Marchand S, Ouellet JA. Blood monoamines as potential biomarkers for conditioned pain modulation efficacy: An exploratory study in paediatrics. Eur J Pain. 2019; 23:327-340. 

Baird R, Ingelmo P, Wei A, Meghani Y, Perez EV, Pelletier H, Auer G, Mujallid R, Emil S, Laberge JM, Puligandla P, Shaw K, Poenaru D. Nebulized analgesia during laparoscopic appendectomy (NALA): A randomized triple-blind placebo-controlled trial. J Pediatr Surg. 2019 
Jan;54(1):33-38. 

Roter E, Denault AY.  Radial artery reliability using arterial Doppler assessment prior to arterial cannulation.  Can J. Anesth 2019: 66: 1272-1273

Gentry KR, Arnup SJ, Disma N, Dorris L, deGraaff JC, Hunyady A, Morton NS, Withington DE, McCann ME, Davidson AJ, Lynn AM.  Enrollment challenges in multicenter, international studies: The example of the GAS trial.  Pediatric Anesthesia 2019;29:51-58.

McCann ME, de Graaff JC, Dorris L, Disma N, Withington D, Bell G, Grobler A, Stargatt R, Hunt RW, Sheppard SJ, Marmor J, Giribaldi G, Bellinger DC, Hartmann PL, Hardy P, Frawley G, Izzo F, von Ungern Sternberg BS, Lynn A, Wilton N, Mueller M, Polaner DM, Absalom AR, 
Szmuk P, Morton N, Berde C, Soriano S, Davidson AJ. Neurodevelopmental outcome at 5 years of age after general anaesthesia or awake-regional anaesthesia in infancy (GAS): an international, multicenter, randomized, controlled equivalence trial.  The Lancet 2019; 393(10172): 664-
677.

Nellis ME, Saini A, Spinella PC, Davis PJ, Withington D, et al. including Plasma TV Investigators  Pediatric Plasma and Platelet Transfusions on Extracorporeal Membrane Oxygenation: A Subgroup Analysis of Two Large International Point-Prevalence Studies and the Role of Local 

https://doi.org/10.1186/s13223-019-0338-1


2021
Petre M-A, Malherbe S.  Environmentally sustainable perioperative medicine : simple strategies for anesthetic practice.  Can J Anesth 2020:67(8):1044-1063. doi: 10.1007/s12630-020-01726-0
De Graaff J, Johansen M, Hensgens M, Engelhardt, T. Best practice & research clinical anesthesiology: Safety and quality in perioperative anesthesia care.  Update on safety in pediatric anesthesia.  Best Practice & Research Clinical Anaesthesiology 2021;35(1): 27-39  
https://doi.org/10.1016/j.bpa.2020.12.007.

Johansen M, Classen V, Muchantef K.  Long-term IV access in paediatrics – why, what, where, who and how. Acta Anaesthesiol Scand 2021;65:282-291.

Noutsios CD, Boisvert-Plante V, Perez J, Hudon J, Ingelmo P.  Telemedicine applications for the evaluation of patients with non-acute headache: A narrative review. Journal of Pain Research 2021;14:1533-1542.

Bertolizio G, Otis A, Tam K, Aswar S, Garbin M, Ingelmo P.  Multimodal analgesic plan for children undergoing chimeric 14.18 immunotherapy. J Pediatr Hematol Oncol 2021; 43(2): e169-e172.

Disma N, Virag K, Riva T, Kaufmann J, Engelhardt T, Habre W, NECTARINE Group of the European Society of Anaesthesiology Clinical Trial Network. Difficult tracheal intubation in neonates and infants. Neonate and Children audiT of Anaesthesia pRactice IN Europe (NECTARINE): a 
prospective European multicenter observational study. British Journal of Anaesthesia. 2021;126(6):1173-1181. https://doi.org/10.1016/j.bja.2021.02.021

Disma N, Veyckemans F, Virag K, Hansen TG, Becke K, Harlet P, Vutskits L, Walker SM, de Graaff JC, Zielinska M, Simic D, Engelhardt T, Habre W, for the NECTARINE Group of the European Society of Anaesthesiology Clinical Trial Network.  Morbidity and mortality after 
anaesthesia in early life: results of the European prospective multicenter observational study, neonate and children audit of anaesthesia practice in Europe (NECTARINE).  British Journal of Anaesthesia. 2021;126(6):1157-1172.

Walfish L, Sbrocchi AM, Rivera G, Ricaurte Gracia LE, Mohamed N, Gonzalez Cardenas VH, Stoopler M, Ingelmo P.  Use of bisphosphonates in a retrospective case series of children and adolescents with complex regional pain syndrome.  Pediatric Anesthesia 2021  
HTTPS://DOI.ORG/10.1111/PAN.14207

Meloto CB, Ingelmo P, Vega Perez E, Pitt R, Gonzalez Cardenas VH, Mohamed N, Sotocinal SG, Bourassa V, Vasconcelos Lima L, Ribeiro-da-Silva A.  Mast cell stabilizer ketotifen fumarate reverses inflammatory but not neuropathic-induced mechanical pain in mice.  Pain Reports. 
July/August 2021;6(2):e902.  
doi: 10.1097/PR9.0000000000000902

Hsu G, von Ungern-Sternberg BS, Engelhardt T.  Pediatric airway management.  Curr Opin Anesthesiol 2021;34:276-283.

Larche CL, Plante I, Roy M, Ingelmo PM, Ferland CE.  The Pittsburgh sleep quality index: reliability, factor structure, and related clinical factors among children, adolescents, and young adults with chronic pain.  Sleep Disorders 2021;2021:5546484.  DOI: 10.1155/2021/5546484

Al Aamri I, Roter E, Garbin M, Bertolizio G. Continuous suprainguinal fascia iliaca compartment block as alternative to lumbar plexus block in a pediatric complex hip surgery.  February 2021 SPA/AAP Pediatric Anesthesiology 2021. Virtual Meeting.

Johansen M, Collard V, Engelhardt T.  Why complex surgeries in children are associated with poorer outcomes.  Signa Vitae. 2021;17(3):5-9. http://www.signavitae.com/articles/10.22514/sv.2021.060

Van Hoorn CE, Flint RB, Skowno J, Davies P, Engelhardt T, Lalwani K, Olutoy O, Ista E, de Graaff JC.  Off-label use of desmedetomidine in paediatric anaesthesiology: an international survey of 791 (paediatric) anaesthesiologists.  European Journal of Clinical Pharmacology 
2021;77:625-635.

Boisvert-Plante V, Noutsios CD, Perez J, Ingelmo P.  The telemedicine-based pediatric examination of the neck and upper limbs: a narrative review.  Journal of Pain Research  2021;14:3173-3192.

Killackey T, Noel M, Birnie KA, Choinière M, Pagé MG, Dassieu L, Lacasse A, Lalloo C, Brennenstuhl S, Poulin P, Ingelmo P, Battaglia M, et al.  COVID-19 Pandemic impact and response in canadian pediatric chronic pain care: a national survey of medical directors and pain 
professionals.  Canadian Journal of Pain 2021;5(1): 139-150.

Kaufmann J, Uhl S, Singer E, Eifinger F, Klein T, Lechleuthner A, Engelhardt T, Wappler F, Bohmer A.  Improving pediatric drug safety in prehospital emergency care – 10 years on.  J Patient Safe 2021;17(8):e1241-e1246. doi: 10.1097/PTS.0000000000000915

Kouri M, Somaini M, Gonzalez Cardenas VH, Niburski K, Vigouroux M, Ingelmo P.  Transnasal sphenopalatine ganglion block for the preventive treatment of chronic daily headache in adolescents.  Children 2021;8(7):808. https://doi.org/10.3390/children8070606

Noutsios CD, Boisvert-Plante V, Laberge E, Perez J, Ingelmo P. The telemedicine-based pediatric examination of the back and lower limbs. A narrative review.  Journal of Pain Research  2021;14:2959-2979. 

Perez J, Niburski K, Stoopler M, Ingelmo P.  Telehealth and chronic pain management from rapid adaptation to long-term implementation in pain medicine: a narrative review.  Pain Reports 2021;e912.

Gorsky K, Cuninghame S, Chen J, Jayaraj K, Withington D, Francoeur C, Slessarev M, Jerath A.  Use of inhalational anaesthetic agents in paediatric and adult patients for status asthmaticus, status epilepticus and difficult sedation scenarios: a protocol for a systematic review.  MMJ 
Open 2021;11:e051745.

Niburski K, Ingelmo P, Buu N.  Survey of Canadian residency program directors: mentorship for anesthesia medical students and residents.  Canadian Journal of Anesthesia 2021; 68(10):1566-1568.  https://doi.org/10.1007/s12630-021-02031-0

Niburski K, Ingelmo P, Buu N.  The COVID-19 match: what Canadian anesthesia programs can do for the virtual match cycles.  Canadian Journal of Anesthesia 2021; 68(6):930-931.

https://doi.org/10.1016/j.bpa.2020.12.007
https://doi.org/10.1016/j.bja.2021.02.021
https://doi.org/10.1111/pan.14207
https://doi.org/10.1155/2021/5546484
http://www.signavitae.com/articles/10.22514/sv.2021.060
https://doi.org/10.1007/s12630-021-02031-0


2022
Riva T, Engelhardt T, Basciani R, Bonfiglio R, Cools E, Fuchs A, Garcia-Marcinkiewicz AG, Greif R, Habre W, Huber M, Petre MA, von Ungern-Sternberg BS, Sommerfield D, Theiler L, Disma N; OPTIMISE Collaboration. Direct versus video laryngoscopy with 
standard blades for neonatal and infant tracheal intubation with supplemental oxygen: a multicentre, non-inferiority, randomised controlled trial. Lancet Child Adolesc Health. 2022 Nov 24:S2352-4642(22)00313-3. doi: 10.1016/S2352-4642(22)00313-3. Epub ahead 
of print. PMID: 36436541.

Disma N, Engelhardt T, Hansen TG, de Graaff JC, Virag K, Habre W; NECTARINE Group of the European Society of Anaesthesiology and Intensive. Neonates undergoing pyloric stenosis repair are at increased risk of difficult airway management: secondary 
analysis of the NEonate and Children audiT of Anaesthesia pRactice IN Europe. Br J Anaesth. 2022 Nov;129(5):734-739. doi: 10.1016/j.bja.2022.07.041. Epub 2022 Sep 6. PMID: 36085092.

Antel R, Ingelmo P. Local anesthetic systemic toxicity. CMAJ. 2022 Sep 26;194(37):E1288. doi: 10.1503/cmaj.220835. PMID: 36162843; PMCID: PMC9512158.

Bruneau A, Carrié S, Moscaritolo L, Ingelmo P. Mechanism-Based Pharmacological Treatment for Chronic Non-cancer Pain in Adolescents: Current Approaches and Future Directions. Paediatr Drugs. 2022 Nov;24(6):573-583. doi: 10.1007/s40272-022-00534-x. 
Epub 2022 Sep 2. PMID: 36053398.

Bruneau A, Ferland CE, Pérez-Medina-Carballo R, Somaini M, Mohamed N, Curatolo M, Ouellet JA, Ingelmo P. Association between the Use of Quantitative Sensory Testing and Conditioned Pain Modulation and the Prescription of Medication and Interventional 
Procedures in Children with Chronic Pain Conditions. Children (Basel). 2022 Aug 2;9(8):1157. doi: 10.3390/children9081157. PMID: 36010048; PMCID: PMC9406785.

Zuluaga M, Engelhardt T. Anestesia segura para cada nino : Hablemos de SAFETOTS / Safe anesthesia for every child: Lest’s talk about SAFETOTS.  Rev. Chil. Anest. 2022; 51(4): 467-477.

Hansen TG, Vutskits L, Disma N, Becke-Jakob K, Elfgren J, Frykholm P, Machotta A, Weiss M, Engelhardt T; Safetots Initiative (www.safetots.org). Harmonising paediatric anaesthesia training in Europe: Proposal of a roadmap. Eur J Anaesthesiol. 2022 Aug 
1;39(8):642-645. doi: 10.1097/EJA.0000000000001694. PMID: 35822223.

Kaufmann J, Engelhardt T; German “Association of the Scientific Medical Societies (AWMF)”. The German Guidelines for Medication Safety in Pediatric Emergencies. Paediatr Anaesth. 2022 Jul 11. doi: 10.1111/pan.14524. Epub ahead of print. PMID: 35816399.

Vigouroux M, Amja K, Bertolizio G, Ingelmo P, Hovey R. Reflecting back to move forward: Lessons learned about COVID-19 safety protocols from pediatric anesthesiologists. Paediatr Anaesth. 2022 Oct;32(10):1138-1143. doi: 10.1111/pan.14531. Epub 2022 Jul 27. 
PMID: 35852924; PMCID: PMC9349821.

Madan E, Carrié S, Donado C, Lobo K, Souris M, Laine R, Beers E, Cornelissen L, Darras BT, Koka A, Riley B, Dinakar P, Stone S, Snyder B, Graham RJ, Padua H, Sethna N, Berde C. Nusinersen for Patients With Spinal Muscular Atrophy: 1415 Doses via an 
Interdisciplinary Institutional Approach. Pediatr Neurol. 2022 Jul;132:33-40. doi: 10.1016/j.pediatrneurol.2022.04.008. Epub 2022 Apr 30. PMID: 35636280.

Bertolizio G, Disma N, Engelhardt T. After nectarine: how should we provide anesthesia for neonates? Curr Opin Anaesthesiol. 2022 Jun 1;35(3):337-342. doi: 10.1097/ACO.0000000000001126. PMID: 35671021.

Karlsson J, Johansen M, Engelhardt T. SARS-CoV-2 airway reactivity in children: more of the same? Anaesthesia. 2022 Sep;77(9):956-958. doi: 10.1111/anae.15760. Epub 2022 May 19. PMID: 35587812; PMCID: PMC9347779.

Peterson MB, Gurnaney HG, Disma N, Matava C, Jagannathan N, Stein ML, Liu H, Kovatsis PG, von Ungern-Sternberg BS, Fiadjoe JE; PAWS-COVID-19 Group. Complications associated with paediatric airway management during the COVID-19 pandemic: an 
international, multicentre, observational study. Anaesthesia. 2022 Mar 23;77(6):649–58. doi: 10.1111/anae.15716. Epub ahead of print. PMID: 35319088; PMCID: PMC9111470.

Stoopler M, Choinière M, Nam A, Guigui A, Walfish L, Mohamed N, Vigouroux M, González-Cárdenas VH, Ingelmo P. Chronic pain-related consultations to the emergency department of children with complex pain conditions: A retrospective analysis of healthcare 
utilization and costs. Can J Pain. 2022 Jun 17;6(1):86-94. doi: 10.1080/24740527.2022.2070840. PMID: 35756890; PMCID: PMC9225287.

Li MMJ, Larche CL, Vickers K, Vigouroux M, Ingelmo PM, Hovey R, Ferland CE. Experience and Management of the Adverse Effects of Analgesics After Surgery: A Pediatric Patient Perspective. J Patient Exp. 2022 Apr 7;9:23743735221092632. doi: 
10.1177/23743735221092632. PMID: 35450091; PMCID: PMC9016538.

Olbrecht VA, Uffman JC, Morse RB, Engelhardt T, Tobias JD. Setting a universal standard: Should we benchmark quality outcomes for pediatric anesthesia care? Paediatr Anaesth. 2022 Aug;32(8):892-898. doi: 10.1111/pan.14474. Epub 2022 May 5. PMID: 
35476807.

Walker SM, Engelhardt T, Ahmad N, Dobby N; UK Collaborators; NECTARINE Group Steering Committee*. Perioperative critical events and morbidity associated with anesthesia in early life: Subgroup analysis of United Kingdom participation in the NEonate and 
Children audiT of Anaesthesia pRactice IN Europe (NECTARINE) prospective multicenter observational study. Paediatr Anaesth. 2022 Jul;32(7):801-814. doi: 10.1111/pan.14457. Epub 2022 May 1. PMID: 35438209; PMCID: PMC9322016.

Karlsson J, Johansen M. Dysnatremia in children, why is it so hard to stay normal? Acta Anaesthesiol Scand. 2022 May;66(5):548-549. doi: 10.1111/aas.14044. Epub 2022 Feb 24. PMID: 35170030.

Ahmed N, Vigouroux M, Ingelmo P. Implications of Nerve Fiber Density on the Diagnosis and Treatment of Juvenile Fibromyalgia. J Pain Res. 2022 Feb 17;15:513-520. doi: 10.2147/JPR.S340038. PMID: 35210850; PMCID: PMC8860391.



• SARS-CoV-2
• Airway

• Big Data

• Fasting

• Outcomes, Safety and Education

Top 5 topics



SARS-CoV-2 (COVID-19) 

• Beginnings

• Understanding

• End-game



















Airway

• Guidelines

• Trials

• New directions















30+ Countries2012 to 2022 Q16694 cases



(n=461, 46%) (n=284, 28%) (n=183, 18%)

16 (3%) 153 (54%) 101 (55%)

1018 cases



Occurrence of complications was associated with:

More than two attempts < 10kg



Cardiac arrest
15 (2%) of patients (1018 cases)

1.6% of patients (5000 cases)

Temporal Hypoxemia



5609 cases, <60 weeks, 271 difficult intubations

Difficult tracheal intubation
(two failed attempts of laryngoscopy)
Incidence: 5.8% (95% CI, 5.1–6.5)



Standard blade
Hyperangulated blade



Standard blades had 3-fold greater odds of success at initial tracheal intubations compared with non-
standard blades in children < 5kg (adjusted odds ratio 3.0, 95% confidence interval): 1.32–6.86, P=0.0009).



564 cases, <12 months





1L/kg/min



8L/kg/min





Big Data

• Registries

• Fruits and all

• To target or not?



Rare Events

Niche Populations

Hetorogeneous, uncommon or unpredictable

Big Data - Registries





• Wake Up Safe
• Pediatric Regional Anesthesia Network
• Pediatric Difficult Intubation Registry
• Pediatric Craniofacial Surgery Perioperative Registry
• The Society For Pediatric Anesthesia Improvement Network
• National Emergency Airway Registry For Children
• Pediatric Anesthesia COVID Collaboration
• Congenital Cardiac Anesthesia Society Database
• Pediatric Sedation Research Consortium
• The Pediatric Perioperative Cardiac Arrest Registry
• Paediatric Airway Registry
• National Anesthesia Clinical Outcomes Registry
• Soap Registry – General Anesthesia For Cesarean Delivery
• Anesthesia Awareness Registry
• Obstructive Sleep Apnea Death And Near Miss Registry
• International Registry Of Regional Anesthesia

• Multicenter Perioperative Outcomes Group
• Society For Ambulatory Anesthesia Clinical Outcomes Registry
• North American Malignant Hyperthermia Registry
• Hyperthermia Association Of The United States
• American College Of Surgeons NSQIPs
• Day Care Anaesthesia Registry
• Registry In India On Suprane Emergence
• Danish Anaesthesia Database
• Improvement In Postoperative Pain Outcome
• Anaesthetic Benchmarking System
• Perioperative Quality Improvement Programme
• Anesthesia Incidents Reporting system ANZCA
• German Network of Regional Anesthesia
• Swedish Perioperative Registry
• National Audit Project (UK)
• National Emergency Airway Registry
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• North American Malignant Hyperthermia Registry
• Hyperthermia Association Of The United States
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• Danish Anaesthesia Database
• Improvement In Postoperative Pain Outcome
• Anaesthetic Benchmarking System
• Perioperative Quality Improvement Programme
• Anesthesia Incidents Reporting system ANZCA
• German Network of Regional Anesthesia
• Swedish Perioperative Registry
• National Audit Project (UK)
• National Emergency Airway Registry

Big Data - Registries





Spontaneous ventilation is associated with:
• More non-severe complications, such as hypoxemia and laryngospasm, 

than controlled ventilation techniques during intubation of children with 
difficult airways. 

• Inadequate anesthetic depth may contribute to increased complications.

NMB may be beneficial if mask ventilation is possible
Ensure adequate depth of anesthesia with or without NMB





Big Data – Fruits and all..

Natural continuation of APRICOT: 
30,874 cases 10.6% < 1 year-old [361 neonates]



Hypotension, Hypoxaemia and Anaemia

Impact of composite adverse events

 Morbidity (RR 3.56 [95%CI: 1.64-7.71]) 
 Mortality (RR 19.80 [95% CI 5.87-66.73])

5609 cases, <60 weeks



25,986 cases, 93 hospitals, 6 weeks

Unplanned admissions

• AS-PS >2
• Cardiology, ENT, Orthopedics
• Complexity/ duration
• Pain, PONV



4232 cases, 102 hospitals, 1 week

• 1 in 4 overweight or obese
• ENT surgery
• Difficult mask ventilation
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• Improvement In Postoperative Pain Outcome
• Anaesthetic Benchmarking System
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Big Data - Registries



Perioperative Investigative Collaboration for Neonates, 
Infants and Children 

(PICNIC)

Examples 
• Neonatal emergency abdominal surgery
• EA/TEF repair
• Children with autism having surgery
• CDH repair
• Sacrococcygeal teratoma resection
• Seizure surgery
• Bowel resection in IBD



Rationale

Evidence base

Future studies

Fasting



Elective Surgery



Morbidity and Mortality
General population - Adults

Br J Anaesth 1999; 83:453

- Overall risk small
- Morbidity minimal
- Mortality almost negligible (ASA >3)

Adults



Paediatric population

• Incidence: 6.0 - 10.2 per 10,000 anaesthetics
• Mortality: (None)
• Morbidity: Limited

- Unanticipated admission
- Cancellation of surgery
- Intubation 
- Discharge after 2 hours if asymptomatic

• Risk factors: Emergency surgery, ileus, insufficient depth of anaesthesia

Morbidity and Mortality





Confirmed cases: 2 per 3,324 (6 per 10,000)



Confirmed cases: 135 per 2,440,810 (6 per 10,000)





|  

C. Beck. et al., Impact of clear fluid fasting on pulmonary aspiration in children 
undergoing general anesthesia: Results of the German prospective multicenter 
observational (NiKs) study. Paediatr Anaesth (2020).

6-4-2

6-4-1

6-4-0



1 h!



Outcomes, Safety and Education

• Beyond mortality

• Safetots

• Continuing education and training





• Incidence of severe critical events 5.2%

• Large variation of critical events across centres (20-30x)

• Large variability of practice and interventions

Need for more standardised perioperative management guidelines for
neonates and infants

Target education and training and implement strategies for QI in paediatric 
anaesthesia

Suggestion that children < 3 years managed by more experienced teams with 
specific paediatric training and support
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