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 Review common pediatric cases and 
anesthetic management

 Review common pediatric anesthetic 
complications and management





Miffin et al. (2012), Lee et al. (2010)
How old does a child need to be to work a 

tablet or phone???
Decrease or eliminate need to premed
Great for special needs children





Myringotomy tubes
 Tonsillectomy
 Adenoidectomy
 Tympanoplasty/mastoidectomy
 Sinus surgery



 Airway choice
 Fast
DEEP
 Pain meds
 Intranasal fentanyl (0.5 – 2 mcg/kg)
 Intranasal dexmedetomidine (1-2 mcg/kg)
 Ketorolac 0.5 - 1 mg/kg IM
 Acetaminophen (up to 15 mg/kg po)
 Ibuprofen (up to 10 mg/kg po)



Forget you have 5 fingers
Head positioning 
Infants – open mouth
Oral airway?



Obstruction
 Mouth breather
 Induction “feel” and CPAP
 Bruppacher et al., 2003

Masking
Narcotics
 Lighter usually

 Antisialagogue? 
 Preop sedation?



 Obstruction
 Tonsil grade 

 Steroids 
 Narcotics
 Dexmedetomidine
 Antiemetics
 NSAIDs?

 Marret et al, 2003
 Extubation technique

 Awake vs. deep
 Recovery position
 “No touch” technique (Tsui, et al. 2004)



 Fire (A clinician’s guide to surgical fires, 
2003)

 Bleeding
 Spasm  
 Post op admission?
 1996 American Academy of Otolaryngology Head 

and Neck Surgery recs
 Newer recs/research

 Type of surgery
 Cautery
 Coblation
 Intracapsular Wang et al, 2015



 ETT
 Cuffed
 Uncuffed
 Raman et al., 2012

 LMA
 Ranieri et al., 2012
 Sieripina et al., 2012
 Failure rate around 10%
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Int J Pediatr Otorhinolaryngol. 2012 Jun;76(6):842-4. doi: 10.1016/j.ijporl.2012.02.055. Epub 2012 Mar 23.
Effect of cuffed and uncuffed endotracheal tubes on the oropharyngeal oxygen and volatile anesthetic agent concentration in children.
Raman V1, Tobias JD, Bryant J, Rice J, Jatana K, Merz M, Elmaraghy C, Kang DR.
Author information
Abstract
BACKGROUND:
Over the past 5 years, there has been a change in the clinical practice of pediatric anesthesiology with a transition to the use of cuffed instead of uncuffed endotracheal tubes (ETTs) in infants and children. As the trachea is sealed, one advantage is to eliminate the contamination of the oropharynx with oxygen which should be advantageous during adenotonsillectomy where there is a risk of airway fire. The current study prospectively assesses the oropharyngeal oxygen and volatile anesthetic agent concentration during adenotonsillectomy in infants and children.
METHODS:
Following the induction of general anesthesia in patients scheduled for adenoidectomy, tonsillectomy or adenotonsillectomy, the trachea was intubated. The use of a cuffed or uncuffed ETT and the use of spontaneous (SV) or positive pressure ventilation (PPV) were at the discretion of the anesthesia team. The oxygen concentration was kept at 100% oxygen until the study was completed. Following placement of the mouth gag, the otolaryngolist placed into the oropharynx a small bore catheter, which was attached to a standard anesthesia gas monitoring device which sampled the gas at 150mL/min. The concentration of the oxygen and the concentration of the anesthetic agent in the oropharynx were measured for 5 breaths.
RESULTS:
The cohort for the study included 200 patients ranging in age from 1 to 18 years. With the use of a cuffed ETT and either SV or PPV, the oxygen concentration in the oropharynx was 20-21% and the volatile agent concentration was 0% in all 118 patients. With the use of an uncuffed ETT and the administration of 100% oxygen, there was significant contamination of the oropharynx noted during both PPV and SV. The mean oxygen concentration was 71% during PPV with an uncuffed ETT and 65% during SV with an uncuffed ETT. In these patients, the oropharyngeal oxygenation concentration exceeded 30% in 73 of the 82 patients (89%). The oropharyngeal oxygen and agent concentration was greater when the leak around the uncuffed ETT was ≥10cmH(2)O versus less than 10cmH(2)O and when the leak around the uncuffed ETT was ≥15cmH(2)O versus less than 15cmH(2)O.
CONCLUSIONS:
With the use of an uncuffed ETT and the administration of 100% oxygen, there was significant contamination of the oropharynx noted during both PPV and SV. The oropharyngeal concentration of oxygen is high enough to support combustion in the majority of patients. The use of a cuffed ETT eliminates oropharyngeal contamination with oxygen during the administration of anesthesia and may be useful in limiting the incidence of an airway fire.
Laryngoscope. 2012 Feb;122(2):429-35. doi: 10.1002/lary.22458. Epub 2012 Jan 17.
Laryngeal mask airway versus endotracheal tube in pediatric adenotonsillectomy.
Sierpina DI1, Chaudhary H, Walner DL, Villines D, Schneider K, Lowenthal M, Aronov Y.
Author information
Abstract
OBJECTIVES/HYPOTHESIS:
Evaluation of safety and postoperative outcomes of the laryngeal mask airway (LMA) during pediatric tonsil surgery compared to use of the endotracheal tube (ETT).
STUDY DESIGN:
Randomized controlled trial.
METHODS:
A population-based sample of 117 patients ages 2 to 18 years requiring adenotonsillectomy, adenoidectomy, or tonsillectomy was studied. Evaluation forms covering 36 safety, surgery duration, and patient comfort variables were given to the surgeon, anesthesiologist, and phase I and phase II recovery nurses to collect data on the intra- and postoperative course. A phone survey was conducted 24 hours after surgery.
RESULTS:
At the α level following Bonferroni correction, LMA showed less coughing or gagging during the anesthesia phase for all surgeries combined (48% for ETT vs. 20% for LMA; χ(2) = 10.153, P = .002), and for ETT nontonsillectomy vs. LMA nontonsillectomy (48% for ETT vs. 3% for LMA; χ(2) = 15.196, P = .000), spontaneous ventilation was used more often in the LMA group when comparing all surgeries (χ(2) = 19.493, P = .000), and when comparing ETT tonsillectomy and LMA tonsillectomy (χ(2) = 11.131, P = .000).
CONCLUSIONS:
Use of the LMA during pediatric tonsil surgery does not appear to have any major disadvantages compared to use of the ETT. In fact, analysis of safety, comfort, complications, and postoperative problems suggests that LMA may be superior for some outcome variables such as coughing and gagging. Use of spontaneous ventilation is more common among LMA patients, although the significance of this finding is uncertain.
Rev Bras Anestesiol. 2012 Nov-Dec;62(6):788-97. doi: 10.1016/S0034-7094(12)70179-4.
The use of disposable laryngeal mask airway for adenotonsillectomies.
Ranieri D Jr1, Neubauer AG, Ranieri DM, do Nascimento P Jr.
Author information
Abstract
BACKGROUND AND OBJECTIVES:
Tracheal intubation associated with airway operations can cause complications such as laryngospasm, bronchospasm and periods of reduced oxygen saturation. Such complications are frequently reported during adenotonsillectomies, a procedure that by nature increases the incidence of airway complications. The objective of this study was to compare the occurrence of respiratory problems during adenotonsillectomies while using either a disposable laryngeal mask airway (LMA) or an endotracheal tube (TT).
METHODS:
We evaluated 204 pediatric patients undergoing general anesthesia for adenotonsillectomies. The patients were randomly allocated into either the tracheal intubation group (TT, n=100) or the laryngeal mask airway group (LMA, n=104). It was measured the level of oxygen saturation by pulse oximetry (SpO(2)) after the induction of anesthesia (SpO(2)-1), after establishing the operative field (SpO(2)-2), at the end of the surgical procedure (SpO(2)-3), three minutes after the removal of the contained breathing apparatus (SpO(2)-4) and upon admission to the post-anesthesia care unit (SpO(2)-5). All respiratory complications were recorded.
RESULTS:
The mean SpO(2) values and standard deviations for the TT and LMA groups were as follows: SpO(2)-1: 98.9±1.0 and 98.7±0.8 (p>0.25), SpO(2)-2: 97.4±1.0 and 94.9±4.3 (p<0.001), SpO(2)-3: 96.9±1.1 and 97.2±1.1 (p=0.037), SpO(2)-4: 91.7±9.0 and 95.2±2.2 (p<0.001) and SpO(2)-5: 94.0±2.1 and 95.8±2.6 (p<0.001), respectively. In the LMA group, 12 patients required some maneuvering to fix positioning and leaks during surgery. In four patients, the LMA had to be replaced with a TT. Respiratory complications were similar between groups.
CONCLUSIONS:
Performing adenotonsillectomies in pediatric patients using a LMA resulted in a lower intraoperative SpO(2), compared to using a TT. In some cases, the LMA had to be replaced with an endotracheal tube. Although the surgery may be performed with LMA, the use of a TT is preferred for safety.




 Severity (sleep study?)
Questions to ask:
 STOP-Bang (Chung et al., 2008)
 Snoring, tired, observation, blood pressure
 BMI, age, neck circ, gender
 Adapt for peds

 Post op admission?
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 Patient appearance
 Symptomatic?
H/H – hydration and volume status
 RSI and IV access
 Pain control
OG presence and when
Higher rates with tonsillectomies than 

tonsillotomies (Mueller et al., 2014)
 Windfurh et al., 2009, 2015
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Eur Arch Otorhinolaryngol. 2014 Dec 11. [Epub ahead of print]
Population-based analysis of tonsil surgery and postoperative hemorrhage.
Mueller J1, Boeger D, Buentzel J, Esser D, Hoffmann K, Jecker P, Mueller A, Radtke G, Geißler K, Bitter T, Guntinas-Lichius O.

Eur Arch Otorhinolaryngol. 2015 May;272(5):1211-8. doi: 10.1007/s00405-014-3025-3. Epub 2014 Apr 16.
Post-tonsillectomy hemorrhage--some facts will never change.
Windfuhr JP1, Verspohl BC, Chen YS, Dahm JD, Werner JA.
Author information
Abstract

Windfurh 2009 – mortality rates 0.63/10,000





 Frequent with these patients
 Are they optimized
How can you optimize
 Fever present? Cough?
When to cancel?
What are the facility restrictions? Ie can you 

admit?



 Simple to very involved disease
 Facial nerve monitoring
 Avoid nitrous oxide
Deep extubation



Obstruction 
 Paralysis? 
 Pain meds
 Extubation 
 Blood loss
 Imaging



Way too common!
 Consider a premed
 Intubation placement
 Contraindications
 Sedation
 Repeats (Savanheimo & Vehkalahti, 2015)



 Vasoconstriction? Timing?
 Lubrication for ETT, warm saline
 ETT size and depth
 Tools to help
 Magill forceps
 Driver 
 Suction catheter, rubber catheter (Watt et al, 

2007)
 Blind placement
 Fiberoptic (Smith and Reid, 1999)
 Video assisted



Multi-incision vs. Single
 Insufflation pressures
 Bradycardia/asystole
 Positioning and straps
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Int Surg. 2015 Jun;100(6):1004-10. doi: 10.9738/INTSURG-D-14-00240.1.
Delayed Appendectomy Is Safe in Patients With Acute Nonperforated Appendicitis.
Kim SH1, Park SJ2, Park YY1, Choi SI1.
Author information
Abstract
The present study examined whether acute, nonperforated appendicitis is a surgical emergency requiring immediate intervention or a disease that can be treated with a semielective operation. Immediate appendectomy has been the gold standard in the treatment of acute appendicitis because of the risk of pathologic progression. However, this time-honored practice has been recently challenged by studies suggesting that appendectomies can be elective in some cases and still result in positive outcomes. This was a retrospective study using the charts of patients who underwent anappendectomy for acute, nonperforated appendicitis between January 2007 and February 2012. Patients were divided into 2 groups for comparison: an immediate group (those who were moved to an operating room within 12 hours after hospital arrival) and a delayed group (those within 12 to 24 hours after hospital arrival). The end points were conversion rate, operative time, perforation rate, complication rate, readmission rate, length of hospital stay, and medical costs. Of 1805 patients, 1342 (74.3%) underwent immediate operation within 12 hours after hospital arrival, whereas 463 (25.7%) underwent delayed operation within 12 to 24 hours. There were no significant differences in open conversion, operative time, perforation, postoperative complications, and readmission between the 2 groups. Length of hospital stay was significantly greater (3.7 ± 1.7 days) and medical costs were also greater [$2346.30 ± $735.30 (US dollars)] in the delayed group than in the immediate group [3.1 ± 1.9 days; P = 0.000 and $2257.80 ± $723.80 (US dollars); P = 0.026]. Delayed appendectomy is safe for patients with acute nonperforated appendicitis




 RSI?
 Temperature management
 Fluid status 
 Emergency or not
 Kim et al., 2015
 Pinheiro et al. (2014)
 Medical management - abx



 Circumcision
Orchiopexy/orchiectomy/septopexy
 Inguinal hernia repair
 Airway choice



 Common in pediatrics 
 Fairly easy to place (Schuepfer et al, 2000)
 Palpate sacral cornua
 Loss of resistance, aspiration
 Easy, smooth, no “sausage”
 Postop, not surgical stimulation
 Ropivicaine, bupivacaine: 0.5 – 1 ml/kg
 Adjunts: narcotic, clonidine
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 Acetaminophen 
 PO: 10 -15 mg/kg OR 325 – 1000 mg
 Rectal: 10 – 15 mg/kg or 120, 325, 650 mg
 IV: 15 mg/kg max 1000 mg

 Ibuprofen 
 PO: 4 – 10 mg/kg max 1200/day
 IV

 Ketorolac
 IV: 0.5 mg/kg max 30 mg
 IM: 1 mg/kg max 30 mg



 Ketamine
 PO: 6 – 10 mg/kg
 IM: 3 – 7 mg/kg
 IV :1 – 2 mg /kg
 IV: 20 – 75 mcg/kg/min

Dexmedetomidine
 IV: 0.5 – 1 mcg/kg over 10 – 15 min
 Infusion: 0.2 – 0.7 mcg/kg/hr
 IM: 0.5 -1 mcg/kg
 Intranasal: 1-2 mcg/kg



Morphine: 0.1 – 0.2 mg/kg
Meperedine: 0.5 – 2 mg/kg
 Fentanyl: 0.5 – 20 mcg/kg 
Hydromorphone: 0.01 – 0.02 mcg/kg
 Sufentanil: 0.05 – 0.5 mcg/kg 
 Remifentanil: 0.05 – 0.5 mcg/kg
 PACU doses generally smaller start





 Admits?
 Surgery type
 Post conceptual age
 Cote 1995
 Newer recommendations
 60 most conservative
 56 standard 
 12 hour admits

 Comorbidities 



 Laryngospasm
 Higher incidence in children
 Jaw thrust
 Positive pressure
 Lidocaine
 Succinylcholine 
 IV - depends
 IM – 5 mg/kg



 Bronchospasm
 Albuterol
 Meter dose inhaler
 Nebulizer
 2.5 mg if <10 kg
 5 mg if >10 kg

 Increased positive pressure
 Increased volatile agent
 Propofol 
 Steroids
 Epi for severe cases
 Other causes of increased pressures



 Postoperative Croup
 Causes
 Steroids
 Racemic epinephrine
 2.25% nebulized 
 Supplemental oxygen as needed



 Cause?
 Treatment
 Stop causative agent
 Determine severity
 Glycopyrolate
 Atropine 



 Parental presence?
 Cause of agitation
Distraction techniques
Dexmedetomidine
 Propofol
 Physostigmine 



Unusual with infants and younger children
 Problematic?
 Treatment
 Meperidine
 Dexmedetomidine
 Ondansetron 
 Clonidine



 Intraoperative prophylaxis?
 Causative agent?
 Treatment
 Ondansetron (0.1 – 0.2 mg/kg)
 Promethazine (0.25 – 1 mg/kg)
 Non-opioid pain relievers 
 Hydration 



Thank you!
hjrankin@gmail.com

@alacrna
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