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Land Acknowledgement

| would like to acknowledge that | am presenting today from the
traditional, ancestral and unceded territory of the Skwxwur7/mesh
(Squamish), x*mabkwayam (Musqueam), and Salilwata?/Selilwitulh
(Tsleil-Waututh) Nations, where | have the privilege to live, work and

play.
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STEEP LEARNING CURVE...
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RARE!

Figure 1. Procedures performed In the last 12 months

Patient age Infant (<1 year) Child (1-4) . Child (5-12) . Adolescent (13-18) . Adult (>18 years)
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Unpublished data: Frequency of use and comfort with procedures amongst general emergency department physicians who regularly care 7

for adults and children in British Columbia. A survey study. K.Bhende, G.Meckler



COGNITIVE LOAD

This Photo by Unknown Author is licensed under CC BY-NC
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https://bmjopenquality.bmj.com/content/8/3/e000534
https://creativecommons.org/licenses/by-nc/3.0/

LEARNING OBJECTIVES

* Discuss anatomic and physiologic differences of pediatric
airways

 Demonstrate approaches to pediatric airvay management

« Examine difficult rural airway cases that require action before
transfer, with context-specific management approaches

* Review cognitive aids and available support when faced with a
pediatric patient
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Case # 1

EMS brings in a 3-month-old ex 27-week baby (now
39 weeks corrected) from home with apneic spells.
The child has been congested and coughing for 3

days, today mum found him cyanotic in bed. Initial
sats for EHS were 50%, recovered with bagging. On
arrival to you, he is initially alert and awake, but then

has a cyanotic episode where sats and heart rate

into the 50’s.
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Case # 2

3F who presents with fever and an unwell
appearance. She has been sick for 7 days with cough

: N A ] | S

and a fever, and now looks lethargic, distressed in T— UBC CPD

her breathing and has not voided in over 12 hours. f{)‘fﬂ%
Initial vitals: HR 190, sats: 85% RA, RR: 60, T: 38 PROFESSIONAL
BP: 75/40. She has cold clammy extremities; severe

work of breathing and decreased breath sounds on

the rlght You suspect pneumosep5|s




Case # 3

A 9-month-old otherwise healthy child is rushed into
your trauma room at your community hospital. He
was crawling around on the floor at grandma’s house
when he had a sudden coughing fit, turned blue and
purple in the face. He has continued to look
distressed. He looks cyanotic and significant cough
and stridor on arrival and is now somnolent.
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KIDS: SMALL ADULTS?
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YES!

Same Rules Apply for needing help with airway management

1. Assistance with oxygenation

2. Assistance with ventilation

3. Failure to protect their airway

4. Expected clinical course (deterioration)
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APPROACH
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RSI — ASSESSMENT AND PREP

L Gestalt
(Look) (small chin/ short neck/ dysmorphic?)
E 3:3:2
(Evaluate) (use child’s fingers!)

M limited
(Mallampati)

o Hx + PE
(Obstruction)

N Usually, trauma related

(Neck mobility)

S
(Saturation)

lung pathology?
Age?

Patient?

Anatomy?
Physiology?

Provider?

Best available person?

Context?
Where?
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DIFFERENCES
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KIDS: ANATOMY

 Bigger occiput D
/ UBC
Junction of
chin and neck , ~
8 UBC CPD
i N\ Medicine
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iglottis ’l .

Infant Adult
19
Photo Courtesy: Anesthesia Key Article — Differentiating aspects of the pediatric airway



KIDS: PHYSIOLOGY AND DEVELOPMENT

1 . I nCreaSGd Oxygen TIME TO HEMOGLOBIN DESATURATION WITH INITIAL F,0, = 0.87
consumption T ~]

2. Lower Functional % x\\x\ Bl
Residual Capacity ’ g \m\{m“ \

3. Dependent on their g™ \ F’g( \ ke
chest wall muscles to 70 g%\ \,! |
breathe A =

4. May be nervous or T B & 7 oW i

Time of VE = 0, minutes

scared!
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APPROACH
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POSITION: TO OPEN THEIR AIRWAY

. O

A Infant

Small child

| &

b

Older child/adult

VWhen preparing for intubation, head and neck positioning can be key. For an infant, placing a small
rolled towws! under the shoulders lifts the body and compensates for the large round occiput, bringing
the ear canal into alignment with the sternal notch. Mder children may need a towsl under their head.
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BAG VALVE MASK
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OBSTRUCTION RELIEF

Choosing the Correct Size of a Guedel Oral Airway

The effect of jaw thrusting on
posterior hypopharyngeal
space is evident in INSET - B

L i)

. ” .| \ AN\ \ \ & "

= ' ((M P e
Angle of the ( J L' . S

Mandible " /! ,_Qf "

Pictures from: Whitten CE. Pediatric Airway Management: A Step-by-Step Guide. San Diego, CA: Mooncat
Publications; 2018.
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POP OFF VALVE
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INTUBATION
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PRE-OXYGENATION

1. SIT UP + Nasal Prongs + Pediatric Non-Rebreather at 15L/min

1. SIT UP + BIPAP/ HFNC (100%FiO2) for increased recruitment

2. NP + BVM with tight seal (100% Fio2) -> unconscious or baby
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APNEIC OXYGENATE: DURING INTUBATION

1. Nasal prongs:
< 1 year: 5L/ minute
1-7 year: 10L/ minute
> 7 years: 15 L/ minute

1. HFENC (2cc/kg) or nasal NIV
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EPIGLOTTIS IN THE WAY: STRAIGHT BLADE
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ANTERIOR LARYNX: ELM

UBC
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POOR VIEW: VIDEO LARYNGOSCOPE
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SHORT TRACHEA : ETT ISSUES

* Right mainstem or tube slippage?

« (Calculate insertion distance: Broselow or 3X ETT size

 Tape marker on number pre-insertion

« See cuff go just past the cords

* Listen to breath sounds, pullback if necessary

« CXR for placement (aim for position around T2)

« Tape the tube to the hard palate, immobilize the neck if
needed!
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EQUIPMENT SIZING

Pediatric Invasive Ventilation Size Guide (1 month — 17 years minus a day)

Coorrect Incorrect
Less than 10 kg Infant bagger A Covers mauth and B:Toolage. | C: Too Small: Does not
0-30kg Pedalric bagger nose but not eyes Covers eyes cover mouth and nose
Bagger 30 kg and up Aduit bagger i iy " - )
s e B e
S i ' 5 1) ‘R “‘O""-e.
EtCO2 ETT > 4.0: Adult/Pediatric ETT < 4.0: Neonatal/Infant
Neobar (io be used on ETT < 5.0. For greater than 5.0, consider
altermadive securing device)
ETT Measure from iragus to midHing under the nose. Position NeoBar®
Securing across center of mouth between upper and lower lip. It should not
contact bps. Tabe must be jst in front of ear. Wirap cloth tape
completely around NeoBar platform, then tape ETT to NeoBar
spiraling tape towards ETT connector. "
Color Weight (kg) Cuffed OETT* Depth (cm) Blade
Grey 3-5 30 80-105 1 Mil, lopro 1
Pink BE-T 30 105-11 1 Mil, lopro 2
Red B-9 30 105-11 1 Mil, lopro 2
Purple 10-11 a5 1-12 1 Mil, lopro 2
Intubation Yellow 12-14 40 135 2 Mac/ M, lopro 2.5
White 15— 18 45 14-15 2 Mac/ M, lopro 2.5
Blue 18-23 50 165 2 Mac/ M, lopro 2.5
Orange 4-2 B0 17-18 2 Mac/ M, lopro 2.5
Green 30-36 B5 185-195 |3 Mac, lopro 3
"Ageid + 35 for cufled ETT.
ETT tube size Inline suction size’ | *ETT size * 2 Round down
Inline 30-35 EFr
Suction 15-45 B Fr
Size 50-60 10 Fr
B0-T0 12 Fr
Circuit Size (applies to Fisher & Paykel 350 System)  Meonatal: < 25kg  Adult: 2 25 kg
i ¥T
Age Mode RR (brs/min) [ Ti jsec) PEEP (actual bady weight)
Settings < 1| pear Volame Guarantes 25-35 0.60-0.70
1 - 3years (PRVC, APY CMV) ar 20-28 0.70-0.75
4_Gyears | Pressure Control® 16-28 | 0.75-080 | 5-BemH0 G- 8 mie/kg
B-10yeare | *PC if large leak or 16-20 0.80 - 0.90
»10years | difficulty ventilating 15-20 0.80-10

ETT: Endoirachesl Tube: RR: Respiratory Plake: Ti Inspiraion
FAeguisted Valume Contol, APY: Agapiive Pressues Venlil

The Pedlatnic Crilical Care Outreach

Remee Fausen iH RAT on the eany

mlunmmmmnrmﬂm Emerg, Or

ne of this

ytgm?wmw Pressare; VT Tidal Volume: PRV Pressure

Munk KGH
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INTUBATION MEDICATIONS

Intubating Medications

Ketamine 1.5 mg/kg (max 100mgq)
Rocuronium 1mg/kg ((max 100mg)

Use less ketamine if hemodynamically unstable, same dose of
roc

Neonatal Medications

Atropine 0.02mcg/kg
Fentanyl 2mcg/kg (slow push 3 minutes)
Succinylcholine 2mg/kg

Pre-Medications

Atropine 0.02mcg/kg (kids < 1, vagal induced bradycardia)

Fentanyl 1- 3mcg/kg (optional, blunt increased ICP response)
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DRUG BASED RESUSCITATION
SHEETS

fm—— — — —— —— s = g

¥ INAHURRY + I DRUG RESOURCES

% Weight-based Drug Sheets

4 Kg (-1 mos) %

Document

Guidance for Usage 3 kg (~Newborn)

Documment Document

5 kg (~2 mos) Document 6 Kg (=3 mos) Document 7Kg (~5mos) DUCI[%"E”‘
8 kg (-6 mos) Document 9 kg (~9 mos) Document 10Kg (=1 year) DUC%"EN

16 Kg (~4 years) @

Document

12 Kg (~2 years) 14 Kg (-3 years)

Dacument

Document




FIRST SHOT, BEST SHOT
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BACK UP PLAN

T H E VvV 0 R T E X

FOR EACH LIFELINE CONSIDER:

/> MANIPULATIONS:

= HEAD & NECK

= | ARYNX
= DEVICE UBC CPD

5 Medicine
@ ADJUNCTS CONTINUING

PROFESSIONAL
DEVELOPMENT

A SIZE / TYPE

Q SUCTION / 0, FLOW
éE MUSCLE TONE

MAXIMUM THREE ATTEMPTS AT EACH LIFELINE (UNLESS GAMECHANGER)
AT LEAST ONE ATTEMPT SHOULD BE BY MOST EXPERIENCED CLINICIAN
PRIMING STATUS ESCALATES WITH UNSUCCESSFUL BEST EFFORT AT ANY LIFELINE
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CHECKLIST

Pediatric Intubation Checklist zi....
i Hosptal
Consider Broselow and CONFIRMWEIGHT|  |kg

1: Preparation

Medication:

Induction:

(raduce doze if
hemodynarmically unstabie)
[ Ketamine 1 mgikgry

Paralytic:
[ Rocuronium 1 mgkg IV
Adjuncis:

1 Low dose push

eninephring: 10mcg/ mL v

AOminister 1 mog/kg IV for

low Diood pressure

[ Sedatonfanalgesia and
Vasopressor Infuskons
prepared

Respirato uipment: Patlent Preparation:
(See sizing on reverse) 71 Viiaks checked
o Video laryngoscope ON 7] Telemetry ON (+- defib pads)
] ETT (+ 0.5 smalier size) 0) BP cull cycling q2min
Stylet IV Fiulas munning opposite BF cull
[ ETT culf basoon TESTED [ 2na IV In piace & Ausned
o g Posifioning Ootimized”

[ Capnography(EICO2)an BV
] BVM + mask (appropriate size)
+ - PEEP wilh O2 iow ON

[ Suction ON

Rescue Equipment:

1 OPA/NPA ready

[ Direct laryngoscopy, LMA AGe
and ont of neck access (FONA)
ready

] Younge: Chdien:

Head | > Shouds Aol Head 1es]

] Odder Chilchien/ Teens:

Head W > Head 1esl > Ramp

[ Dual Pre-oxygenate with 100% O2
Uinder 1 year: sL/min
1l07year: 1oL/ min
Oves 7 years. 15 L/min

Hamodynamics Optimized:

CConsider 10mL /kg Tluld Dolus,
VaSOpressors

2: Pre-Intubation (Pause at Bedside to VERBALIZE)

Risk Assessment: Plan: Disocuss:
| Analomically cIficull alrway? g G i e,
| Physioogicaly aficut - Meds & Doses - checked 5 Concems?
alrway Passive apneic-oxygenation
1 RISK Of Nypolension of Cardac Genlie Dagging QuMNg apenic phase
amest? Alnway Plan A_B, C, D
01 Thweshold to abort and Dack
If ANY of the above, il gﬁ::,‘;:]_"g
CALL FOR BACKUP

3: Post-Intubation

o o Y e o o

Airway Management:

InMate ETT Cull (Chack Cull pressure)
Confirm ECO2 waverorm

Bilateral Dreath S0UNAS confinmed
Secure ETT

Connect ETT 1o ventiator

Specity ventilaior sefiings (See reversa)

NG 0r OG ube Insemmon
CXR connimanon

Patient Management:

[0 Repeal vial Signs

[ Hyperiension & Tachycardia: possibée inatequate
sedation under paralysis. Consider Dolus sedation (Le.
1 mg¥kg ketamine 1v)

7 Hypotension? Conskder Nuld Dolus, then epinephnne
Of NGrepinepnnne infusion

0 Sedation and anaigesta Infusion

(consider dexmedetomiding, midazolam, morphine)

[ Conshkder som restrainis

ETT F vkl sl 7ol 0 B Wasd W @lalar O kol afyiyed Simey 0L Mensilyiges Siesy, PEER PP £id Gojioion Pams W0 Mg (O g i, 5P Sl
Dioxiam

Prmmin, CO8 Ol 8-fiay, EICD B Ticel Canbon

LA Lty as

Aresy
The Pt D Cade Dulimct: (s wersde] Vi e oo et wies of [ Masl Lo =0F By O Ffesros Wy <00 Asesiems, R Fauls? 4 BT o T ssfy sl o Bm

doourart
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BACK TO OUR CASES
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Case # 1

EMS brings in a 3-month-old ex 27-week baby (now
39 weeks corrected) from home with apneic spells.
The child has been congested and coughing for 3

days, today mum found him cyanotic in bed. Initial
sats for EHS were 50%, recovered with bagging. On
arrival to you, he is initially alert and awake, but then

has a cyanotic episode where sats and heart rate

into the 50’s.
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APPROACH (5KG CHILD)

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:
STEP 6:
STEP 7:

PREPARE

« WARMER

* NPO, Oxygen

* IV/ 10 access, Investigations

« Support (PTN/ PICU/ CHARLIE? CODE? SPECIALIST SUPPORT?

« Equipment: infant bagger, 3.5 and 3 ETT with stylet, Miller 1 Blade, Suction ready, Size 1 LMA, OPA

PRE-OXYGENATE
BIPAP/ High flow + Bag with 100% fiO2 + NP 5L/min once meds pushed

PHYSIOLOGICAL OPTIMIZATION/ PREMEDICATION

ATROPINE 0.02mcg/kg to reduce bradycardia due to vagal response.

PARALYSIS with INDUCTION

Ketamine 1.5mg/kg + rocuronium 1mg/ kg

POSITIONING (shoulder roll, head extension, ELM)
PLACEMENT WITH PROOF
POST INTUBATION MANAGEMENT

TAPE! Ventilation + sedation management with PICU support.
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Case # 2

3F who presents with fever and an unwell
appearance. She has been sick for 7 days with cough

: N A ] | S

and a fever, and now looks lethargic, distressed in T— UBC CPD

her breathing and has not voided in over 12 hours. f{)‘fﬂ%
Initial vitals: HR 190, sats: 85% RA, RR: 60, T: 38 PROFESSIONAL
BP: 75/40. She has cold clammy extremities; severe

work of breathing and decreased breath sounds on

the rlght You suspect pneumosep5|s




ANATOMICALLY DIFFICULT AIRWAY

a oD~

KEEP CALM and CALL for HELP

Position of Comfort

Epinephrine nebulized in oxygen, oral Dex (? Croup)

Nasal trumpet and side lying position or sniffing position

Early use of positive pressure (CPAP/ BIPAP/ BVM) with light sedation
Ultimately if needing to intubate ourselves:

 PlanA: RSI VS Ketamine and “awake” look

- VL/ bougie/ ELM/ smaller sized ETT

« Plan B: supraglottic airway (short term rescue)
« Plan C: Bag with OPA and 2 handed jaw thrust + close pop off valve! (short term rescue)
« Plan D: surgical tracheostomy/ needle cricothyrotomy
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SURGICAL AIRWAY

Fortunately, Rare in pediatrics

Many techniques:

Surgical cricothyrotomy (> 8y)
Scalpel bougie trach (< 8 y)
Needle cricothyrotomy ( optional)

Preparation essential

UBC CPD

Medicine

CONTINUING
PROFESSIONAL
DEVELOPMENT

Infant (<10kg) Scalpel Kit: Size 10 broad blade disposable scalpel, 5 Fr solid

bougie, Size 3.0 micro cuff ETT, scissor, clamps

Small Child (10-30kg) Scalpel Kit: Size 10 broad blade disposable scalpel, 8 Fr

hollow bougie, Size 4.0 microcuff ETT, scissor, clamps

Large Child (>30kg) Scalpel Kit: Size 10 broad blade disposable scalpel, 8/11 Fr

hollow bougie, Size 5.0 microcuff ETT, scissor, clamps
(Monash Health, Melbourne Australia)
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Case # 3

3F who presents with fever and an unwell
appearance. She has been sick for 7 days with cough

: N A ] | S

and a fever, and now looks lethargic, distressed in T— UBC CPD

her breathing and has not voided in over 12 hours. f{)‘fﬂ%
Initial vitals: HR 190, sats: 85% RA, RR: 60, T: 38 PROFESSIONAL
BP: 75/40. She has cold clammy extremities; severe

work of breathing and decreased breath sounds on

the rlght You suspect pneumosep5|s
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no intervention -
EO %%IGN m—
successful UBC CPD
Medicine
=y CONTINUING
= PROFESSIONAL
9 successful DEVELOPMENT
=
A B
. successful
successful
5 5 Figure 28.2: Stepwise approach for the management of an aspirated foreign body.
46

Brown CA, lll, Sakles JC, Mick NW. The Walls Manual of Emergency Airway Management, 6e. Lippincott Williams & Wilkins, a Wolters Kluwer 2023.



RESOURCES
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CONTINUOUS LEARNING

&
CARE course
° . :zgg rI1| Erizg IE?: W
1. Take a Course Tl"le_dl'H:ICU"' sssenfials

alrwaycourse
INTERNATIONAL EXCELLENCE IN AIRWAY MANAGEMENT UBC CPD

Medicine

CONTINUING
PROFESSIONAL
DEVELOPMENT

2. Longitudinal skills practice

3. Advocacy/ Pediatric ready Rural

Coordination
.-__M Centre
. . . ﬂ__?c__.- OF BERITISH COLUMBIA
4. Translational Simulation

5. Debrief In-Community CPD U B C C P D

Real-Time Virtual Support (RTVS,
Simulation

48



RESOURCES

1. Cognitive Aids:

- Broselow TAPE and CART :@:
- Child Health BC — in a HURRY resources

(drug-based sheets, intubation checklist, ventilation parameters)

UBC CPD
- ECBC -> Rural Airway Emergency Guide (not peds specific, but FANTASTIC!) Medicine
-  TREKK Algorithms for pediatric emergencies PROFESSIONAL

DEVELOPMENT

-  PEDMED. org (BCCH Formulary for peds dosing)

2. Practitioner Support:

- RTVS Program (RUDI/ CHARLIE) : Add Zoom contact: charlie1@rccbc.ca | Phone: 236.305.5352
- Critical Care Outreach Nurse: CALL 604-875-2133, ask for CCON nurse
- PTN/ PICU/ Neonatal Support 49




Q&A

POST YOUR QUESTIONS IN THE CHATBOX

ﬁ
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