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Review differences between children and 
adults
Discuss devices available for pediatric 

airway
Illustrate useful techniques to maximize 

success
Airway safety in the era of COVID-19

OBJECTIVES

Presenter
Presentation Notes
I understand there is a broad audience, so I will do my best to give an overview.
I also know Dr. Glenn Stryjewski already gave a great talk – please see his slides if you are able on Covid-19 and Respiratory Distress in Pediatric Patients.



Usually isn’t severe in kids, some do get sick 
enough to require hospital treatment.
Fever, cough and shortness of breath were the 

most common symptoms in kids, but they 
occurred less often than in adults.
U.S. through Apr 2, 2,572 of cases were 

among people under the age of 18 -less than 
2% of total cases, even though that age group 
makes up 22% of the U.S. population.

COVID IN PEDS

Presenter
Presentation Notes
I’m gonna save the COVID-specific info for the end, but do want to highlight some epi data on COVID in pediatrics right at the start.
Children are carrying this around and spreading while infected and asymptomatic.
Asymptomatic carriers are kids!

CDC Says Coronavirus Infection Is Typically Mild In Children, But Some Children Do Require Hospitalization
The AP (4/6) says the CDC released a report on Monday indicating that while coronavirus infection “usually isn’t severe in kids, some do get sick enough to require hospital treatment.” The CDC report “shows that fever, cough and shortness of breath were the most common symptoms in kids, but they occurred less often than in adults,” which is similar to “reports from China about how the new coronavirus affects children.” 

NPR (4/6) reports the CDC “looked at about 149,000 infections for which age was known that were reported in the U.S. through April 2,” and found that “of those, 2,572 were among people under the age of 18. That’s less than 2% of total cases, even though that age group makes up 22% of the U.S. population.” The report’s authors conclude, “Because persons with asymptomatic and mild disease, including children, are likely playing a role in transmission and spread of COVID-19 in the community, social distancing and everyday preventive behaviors are recommended for persons of all ages to slow the spread of the virus, protect the health care system from being overloaded, and protect older adults and persons of any age with serious underlying medical conditions.” 
       
TIME (4/6) reports Dr. Yvonne Maldonado, chair of the American Academy of Pediatrics’ committee on infectious diseases, said, “I can’t think of another situation in which a respiratory infection only affects adults so severely. This is not common at all; we just don’t know what is going on here.” However, Dr. Maldonado cautioned, “We have to be very careful overall. We really don’t know what we are dealing with here yet.” 



ANATOMICAL DIFFERENCES

Large occiput
Narrow nares

Large tongue

High glottis

Narrow cricoid
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Presentation Notes
Not just small adults.

Anatomical and physiologic differences:
Large occiput (relatively)
Neck flexion
Airway obstruction
High, anterior airway
More acute angle between tracheal opening and epiglottis
Narrowest diameter at cricoid ring .. Below vocal cords
Large tongue (relatively) with small mouth
Lower percentage of type-1 (slow twitch) muscle fibers in diaphragm and intercostals
Reduced FRC (flat ribs and diaphragm)
Highly compliant chest wall
Need to increase RR to increase minute ventilation
Increased O2 consumption
Relatively small airway = significantly increased airway resistance (R prop to 1/r4)

Bottom line: Children will desaturate faster and you have less time to secure an airway




PATIENT POSITIONING IS IMPORTANT
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Presentation Notes
Anatomic:
Positioning is especially important for kids under 2.
Natural head position in a young child causes them to obstruct.
Consider shoulder roll to obtain sniffing position.

Conditions:
There are like 50 different conditions that make an airway difficult.
Congenital (e.g. Downs, Beckwith Wiedemann, Pierre Robin, Treacher Collins with characteristics such as micrognathia, recessed chin, inability to fully extend/flex neck, abundant obstructive tissue)
Acquired (trauma, masses, infections – e.g. retropharyngeal abscess, laryngotracheobronchitis (croup), epiglottitis)
The point is not to understand all of these conditions, but to train the eye and develop a system of recognition to identify potentially difficult airways and call for help early (which you’re doing anyways!)




Omega shaped epiglottis

Anteriorly slanted 
vocal cords
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Presentation Notes
Big floppy funny shaped epiglottis is sometimes why the straight laryngoscope blade which is used to directly pick up the epiglottis is favored over the curved mac blade which is inserted into the vallecula and the epiglottis is moved indirectly.

Vocal cords are anteriorly slanted, so may look different than adult view.



AIRWAY OPTIONS

PRE-INTUBATION
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Oxygen

Blow-by:
• Set flow meter:

• Newborns: 5 L/minute; other patients: 12 L/minute.
• Have parent or other helper hold mask near airway.
• No mask? Put oxygen tubing through hold in bottom of paper 

cup. 

Non-rebreather:
• Run Oxygen at 10 to 15 L/minute.
• Fit mask to patient. Adjust elastic strap so mask is snug.

• Watch bag to be sure it moves a little each time patient 
breathes.

Nasal cannula:
• Run Oxygen at 2 to 6 L/minute.
• Put prong in each nostril, with curve of prongs pointed down.
• Adjust to fit using the round slider under chin.

High-flow nasal cannula:
• Choose nasal cannula with prongs that do not occlude >50% 

nares
• FiO2 50%, 37deg C
• Titrate flow to 0.5-2 LPM/kg

• Titrate flow by 1 LPM increments over first 3 mins until 
improvement in WOB.

Presenter
Presentation Notes
Kids are not little adults.
Code because don’t have oxygen - 90% of pediatric cardiac arrests are from respiratory arrests.
Oxygen the most important thing.
Here is a review of the ways to give oxygen.

Nasal cannula:
0.1-4 lpm
Beyond that very drying and painful
Effective oxygen delivery max 30%

Simple mask:
6 lpm (MINIMUM)
Effective oxygen delivery 45%

Non-rebreather:
10 lpm (MINIMUM)
Can approach 90% effective delivery in good fitting system

High-flow nasal cannula:
Good app (used at ANMC, YKHC)
Estimates flow needed to overcome dead space volume based upon weigh and respiratory rate
Flows higher than you think
Applicable to any true “high flow” system NOT simple nasal cannula

Pressure:
RAM cannula
BiPAP/CPAP
BVM – avoid pitfall of compressing soft tissue of neck, watch chest rise, SIZE MATTERS, typical tidal volume 7-10 cc/kg, use a manometer, allow for adequate exhalation
ET Intubation

Gastric distention:
May occur during BVM ventilation or BiPAP/CPAP
Child in respiratory distress
Significantly competes with ability to oxygenate and ventilate
Insert nasogastric decompression – in advance of procedure if able:
Neonates: 8F
Infant – 5yrs: 8-10F
>5 yrs: 10-14F
[Electronic community health aide manual (e-CHAM) and talk by Dr. Glenn Stryjewski[

https://yk-health.org/wiki/High-Flow_Nasal_Cannula_(HFNC)_%E2%80%94_Pediatric


ADAPTED 
FROM:
E-CHAM

Suction

Turn on suction machine or use bulb suction.

Insert tonsil-tip or catheter into back of mouth, keeping it in 
sight.

Always suction only on the way out.
• Cover hole to start suction as you move catheter out of 

the mouth.
• Suction for no more than 15 seconds.

Try to ventilate patient or allow several breaths in between 
suctioning.

Presenter
Presentation Notes
Infants near obligate nose breathers so suction may prevent intubation.
Excessive secretions pooling in the posterior pharynx (especially neurologically impaired)
Necessary to assist in visualization during laryngoscopy (must have ready!)

[Electronic community health aide manual (e-CHAM)]




ADAPTED 
FROM:
E-CHAM

Bag-Valve-Mask (BVM)

Note: Works best when used by 2 people.

First person: at top of patient’s head.
• Open airway (jaw thrust/head-tilt/chin-lift).
• Put mask over nose and mouth.
• Place hands (C-E position):

• Thumbs over top half of mask.
• Pointer (index) fingers over bottom half of mask.
• Other fingers under chin and jaw.
• “Pull” face up toward mask, rather than pushing mask 

down on face.

Second person: Squeeze bag with both hands until patient’s 
chest rises.
• Child/infant: If using adult-size bag, stop squeezing as 

soon as chest begins to rise, 1 breath / 3 seconds.

If feel resistance (bag is hard to squeeze) airway is NOT open.
• Reposition head and try again.
• If still a problem, remove mask and check for vomiting or 

obstructed airway.

If you have trouble keeping the airway open, consider 
inserting an oral or nasal airway.

Presenter
Presentation Notes
If need ventilation, BVM.
If unable to ventilate, consider airway adjuncts (nasopharyngeal, oropharyngeal).
Then if need a definitive (ETT) or other supportive airway (LMA), YouTube it now to watch videos if it has been awhile.
Can you intubate at your site? If not, what other options do you have – can bag for hours. Do your EMS colleagues have equipment you don’t? 
Remember to put NG down if you will BVM for this long. 
If you can intubate, we’ll review the who/what/where/when/why and how – have a plan.

[E-CHAM: electronic community health aide manual]





ADAPTED 
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Nasal Airway (Nasopharyngeal Airway)

Use on responsive OR unresponsive patient.
• Do NOT use if patient has injury to face, above lower jaw.

Measure airway:
• Size of patient’s little finger or nostril.
• Length: From nostril to tip of ear lobe or angle of jaw.

Lubricate nasal airway with K-Y Jelly or other.

Insert airway:
• Bevel (opening) should be toward septum (middle) of 

nose.
• Gently twist airway as you push in.
• Flange (wide part at top) should rest on nostril.

Presenter
Presentation Notes
Your patient has to be out of it to use a nasal or oropharyngeal airway, so these slides are to remind you of the option.

Nasal – can be used in awake child, can reverse obstruction of upper airway from secretions, tonsillar hypertrophy, tongue
Measure from nostril to tragus
Sizes (24F, 26F, 28F ..)
Soft, pliable
Need lubrication
Avoid if basilar skill fx, CSF leak, or coagulopathy
Point bevel away from nasal septum to minimize trauma and bleeding

[Electronic community health aide manual (e-CHAM)]



ADAPTED 
FROM: 
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Oral Airway

Use only in unresponsive patient with NO gag reflex.

Measure airway: From corner of mouth to tip of ear lobe or 
angle of jaw.

Open patient’s mouth.

Insert Airway:
• Push tongue down (flatten) with tongue blade or your 

thumb.
• Slide airway straight in over tongue.
• Flange should rest on lips or teeth.

Presenter
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Oral - Unconscious and will not wake up soon.
Never seen it used in our ER at CHOP.

Use in comatose patients, too noxious in a conscious patient (gag reflex)
Measure by holding flange at corner of mouth, tip should reach angle of mandible
Very helpful if having difficulty providing BVM ventilation

[Electronic community health aide manual (e-CHAM)]




AIRWAY OPTIONS

INTUBATION

Presenter
Presentation Notes





Right Patient

Right Plan

Right Prep

Right Equipment

Right Monitoring

Right Rescue Plan

Right Attitude

QUICK TIME OUT FOR SAFETY

Presenter
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QUICK time out for safety

Right Patient
- Confirm 2 identifiers, allergies
Right Plan
- Medications, Laryngoscope, ETT type and size
Right Prep
- Patient accessible and positioned correctly
Right Equipment
- Broselow, SOAP-IM
Right Monitoring
- Electrocardiography, non-invasive blood pressure (cycle q3-5 mins), pulse oximetry, capnography (ideal) or colorimetric carbon dioxide detector
Right Rescue Plan
- Difficult Airway cart available? Where? Who will we call for assistance?
Right Attitude
Talk out loud

If anyone has concern during the procedure, please SPEAK UP.
Your first look is your best look. In a difficult airway or young infant, you need an experienced provider. 
Consider phoning a friend (ENT, anesthesia) early, before attempting difficult intubation.
Assess for difficult (physician trained in advanced airway management has difficulty) or critical airway (intubation/ventilation impossible without surgical intervention).
Take a second to look yourself or have someone look in chart and ask family if has been intubated before and how did it go.
Will breeze through LEMON and Mallampati (here for you to review later if you want).
Note: you likely won’t be assessing the Mallampati in an emergency!! but this is general teaching for anticipating airway difficulty.
Most important is the team, communication, plan, and backup plan(s).






Preparation: Equipment
“S – O – A – P – I – M”

Suction

Oxygen

Airway equipment • Check manual ventilation device for leaks
• Appropriately sized mask
• Verify laryngoscope light function
• Planned ETT size and one size smaller

• Verify pilot balloon / valve function
• Fully deflate cuff

• Oral airway
• Closest location of Laryngeal Mask (in 

case needed)

Pharmaceuticals • Which drugs?
• Premedication(s)
• Sedative /Induction medication(s)
• Neuromuscular blocking agents
• Emergency medications

• What order?
• Labeled and read?

Intravenous Access • Confirm function

Monitors • Electrocardiography
• Non-invasive blood pressure (q3-5mins)
• Pulse oximetry
• Capnography (ideal) or colorimetric carbon 

dioxide detector



L.E.M.O.N. 
METHOD

Physical Signs Less Difficult Airway More Difficult Airway

L
Look 
Externally

• Normal face and 
neck

• No face or neck 
pathology

• Abnormal face shape
• Sunken cheeks
• Edentulous or “Buck” 

teeth
• Receding mandible
• “Bull-neck”
• Narrow mouth
• Obesity
• Face or neck pathology

E
Evaluate the 3-
3-2 rule

• Mouth opens >= 3 
fingers

• Hyoid-chin distance 
>= 3 fingers

• Thyroid cartilage-
mouth floor distance 
>= 2 fingers

• Mouth opens < 3 fingers
• Hyoid-chin distance < 3 

fingers
• Thyroid cartilage-mouth 

floor distance < 2 
fingers

M
Mallampati

• Class I and II
• Can see the soft 

palate, uvula, fauce, 
+/- faucial pillars

• Class III and IV
• Can only see the hard 

palate +/- soft palate 
+/- base of uvula

O
Obstruction

• None • Pathology within or 
surrounding the upper 
airway (e.g. peritonsillar 
abscess, epiglottitis)

• Retropharyngeal abscess

N
Neck Mobility

• Can flex and extend 
the neck normally

• Limited range of motion 
of the neck



MALLAMPATI CLASSIFICATION

Classification Attributes Level of Intubation 
Difficulty

Class I Soft palate, uvula, fauces, 
pillars visible

Easiest

Class II Soft palate, uvula, fauces
visible

Easy

Class III Soft palate, base of uvula 
visible

Difficult

Class IV Only hard palate visible Most difficult

Presenter
Presentation Notes
The Mallampati classification is a visual assessment of the distance from the tongue base to the roof of the mouth. It is an indirect way of assessing how difficult an intubation will be.



Timeline
- 5 min Assess risk, apply monitors, check 

equipment: “S-O-A-P-I-M”

Sniffing position

Preoxygenate/apneic oxygenation

Time Out for Safety

- 2 min Premedicate
0-1 min Sedate

Paralyze
+ 1 min Direct Laryngoscopy.

Intubate. Verify. Secure.

NG tube to decompress stomach.



INTUBATION EQUIPMENT

Presenter
Presentation Notes
In general, Miller for little ones, Mac for larger ones.
Several types (Miller – straight blade, curved tip, Mac – curved blade, flat tip, Wis-Hipple – straight blade, flat tip)
Depends on patient size and operator characteristics
Err on the side of TOO BIG




TRADITIONAL DIRECT LARYNGOSCOPY (DL)
ENDOTRACHEAL TUBES (ETT)

Presenter
Presentation Notes
Assemble DL vs glidescope vs c-MAC vs whatever you’re most comfortable with
*COVID CAVEAT that we will review again on future slides: the future you can be away from patient’s secretions, the better
I assume many will likely be using DL, so to reduce risk suggest a large face shield or clear plastic drape setup to better protect the intubator. see this link for ideas:
https://www.youtube.com/watch?v=8tgfqOgK7ns

USE BROSELOW

Blade size, cuffed ETT with stylet, 5ml syringe, LMA for backup

LMA:
If you are trying to put off intubation, or need a back up, use an LMA.
If you have them at your site, learn how to use them.
LMA placement tips: leave it somewhat inflated, lube the top of it, 2 lines on LMA, in theory one line for teeth, one line for lips, if not seeded well, USUALLY in too deep


DL Blades:
Premature, 00
Neonate, 0
Infant, 1
Child, 2
Medium Adult, 3
Large Adult, 4
X-Large, 5

ETT:
Available in a variety of sizes with or without a cuff.
Cuffed vs Uncuffed: No difference in post extubation stridor/failure
Cuff helps when high pressures needed to ventilate
Decreased need to change out tube
More consistent ventilation
Note that these are estimates and should be individualized as needed.
Greater tube radius reduces resistance and increases flow.

NEONATAL SIZING:
< 1 KG: 2.5 MM
1-2 KG: 3 MM
>2 KG: 3.5 MM

PEDIATRIC SIZING:
CUFFED: (AGE IN YEARS / 4) + 3.5
UNCUFFED: (AGE IN YEARS / 4) + 4

ADULT/TEEN SIZING:
MALES: 7-8 MM
FEMALES: 6-7MM

WHERE TO TAPE TUBE:
Depth = Tip to gum/teeth (cm)

NEONATES:
Weight in kg + 6
e.g. 2.5 kg neonate  tape at 8.5

PEDIATRIC:
ETT size x 3
e.g. ETT size 4.4  tape at 13 cm



APNEIC OXYGENATION

Presenter
Presentation Notes
Apneic oxygenation (AO): the application of high-flow oxygen by nasal cannula during the apneic period of intubation;
increases time to deoxygenation.
- 50% reduction in hypoxemia during intubation attempt using AO.

Regular nasal cannula
High flow NC often used in NICU to avoid intubation.  May be able to get this from nicu.

The only downside to apneic oxygenation is that if you need to mask the patient, you may not have a good mask seal.  You may have to remove nasal cannula.

Must have patent airway passage between pharynx and lungs.

Physiological phenomenon in which alveoli will continue to take up oxygen without diaphragmatic or lung movement because alveolar rate of O2 removal (200-250 mL/min) is greater than CO2 excretion into alveoli (20 mL/min) generating negative pressure.

Nowadays go ahead and use both! Now we have good masks that maintain a good seal.





GLIDESCOPE

Presenter
Presentation Notes
Intuitive, like a mac blade
Six sizes: 0, 1, 2, 2.5, 3, 4
Per the manufacturer, for infants > 1.5 kg
Tricks: ETT should have same curvature as glidescope – either reusable Glidescope stylet or disposable stylet
In reality can sometimes be difficult to advance ETT even if have good view because angulation of ETT is anterior



STORZ C-MAC VIDEO LARYNGOSCOPE

Presenter
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Make blades to emulate Miller 0, 1, 2 and Mac 2, 3
Handheld version or versions that project onto big screen



 Pre-treatment
 Atropine: prevents reflex bradycardia and secretions

 Sedatives
 Midazolam: rapid acting; respiratory depression (use in normotensive)
 Etomidate: rapid acting; rapid acting; cerebroprotective; adrenal 

insufficiency (use in hypotensive)
 Ketamine: rapid acting; bronchodilator; increased ICP (use in 

hypotensive, status asthmaticus, sepsis)
 Fentanyl: rapid acting; analgesic; risk of chest-wall rigidity (use in 

sepsis)
 Paralytics
 Depolarizing: Succinylcholine (ultra rapid onset and short duration; 

multiple contraindications)
 Non-depolarizing: Rocuronium (1-2mg/kg) (rapid onset; few side effects), 

Vecuronium, Pancuronium

MEDICATIONS (RSI)

Presenter
Presentation Notes
Whenever thinking of using a paralytic, be sure you’re confident you can ventilate.
Be wary of Succinylcholine due to side effects (Sucks SUX) – especially if you know minimal past medical history. Prefer Roc.
PROS:
No coughing
Motionless target
“Optimal intubating conditions”
CONS:
Upper airway soft tissue collapse
Rapid desaturation w/ apnea
May lose ability to ventilate
Gastric insufflation

Do what your institution training is.
Limiting pre-oxygenation during COVID - See TRAVIS’s slides – 2-3 slides at the end. + viral filter.

Atropine conflicting data – some argue you should use it with all <1yr, some disagree.
Use it if it’s part of your practice, nobody will fault you for giving it, but is no longer standard of care.
Ketamine ICP risk has been debunked, probably a good reliable choice for sedative.

Always be ready for your patient to code: team ready for CPR, pads on, fluids and epi drawn up. If HR low to begin with and need to intubate, go ahead and give atropine.

Give fentanyl for pain.

Ketamine previously concern for use with ICP – largely debunked, only concerned if have massive brain tumor with midline shift.

Med info:
Succinylcholine: Neuromuscular blockade, RAPID onset and SHORT duration of action; adverse effects: bradycardia, hyperkalemia, rhabdomyolysis (muscular dystrophies, burns >48hrs, crush injuries, denervation syndromes), malignant hyperthermia, increased ICP/IOP (relative contraindication)
Dose 1-1.5 mg/kg IV (onset 30-60 secs, dur 3-5 mins); 3 mg/kg IM (onset 2-4 min, dur 3-5 min)

Rocuronium: Neuromuscular blockade, RAPID onset, INTERMEDIATE duration of action; adverse effects: tachycardia, paralysis prolonged in hepatic disease. 
Dose: 0.6-1.2 mg/kg IV (onset 45-60 sec, dur 3—60 min)

Vecuronium: Neuromuscular blockade, DELAYED onset, PROLONGED duration of action; adverse effects: paralysis prolonged in hepatic disease.
Dose: 0.1-0.2 mg/kg IV (onset 90-120 sec, dur 30-90min)



 Neonate:
 Atropine 0.02 mg/kg
 Fentanyl 1-2 mcg/kg
 Vecuronium 0.1 mg/kg

 Non-neonate:
 Ketamine (2 mg/kg)
 Rocuronium (1.2 mg/kg)

WHAT I TYPICALLY USE 

Presenter
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Neonates:
Possible pre-med: Atropine 0.02 mg/kg (to blunt vagal response during the procedure)
Sedative for emergent intubation (e.g. fentanyl 1-2 mcg/kg/dose)
Paralytic medication, per institution (e.g. vecuronium 0.1 mg/kg) 




1. Using RIGHT fingers, open the mouth
2. With blade in LEFT hand, insert gently to right of 

tongue and advance until visualization of tonsillar 
pillars

3. Move blade to midline (sweep tongue to left side) 
and find epiglottis

4. Lift UP and AWAY (No Rocking) to visualize the 
vocal cords

5. Pass the endotracheal tube through the vocal cords

KEY STEPS FOR ENDOTRACHEAL 
INTUBATION

Presenter
Presentation Notes
I have put this up, but you already know this. 
YouTube video if it’s been awhile – I know I do.



TROUBLESHOOTING DIFFICULT 
VENTILATION

MR. SOPA

Mask adjustment (consider 2-handed 
technique)

Reposition airway (neutral or slightly 
extended)

Suction mouth and nose (bulb or 
catheter)

Open mouth (lift jaw forward)

Pressure increase (in 5-10 cm H20 
increments to max 40 cm H20)

Another alternative airway (ETT, LMA)

Know who to ask for help early!
- Local/regional Pediatricians
- ANMC Intensivists
- CRNAs
- Lifemed Crew

DOPE

Dislodged or Displaced tube

Obstruction of tube

Pneumothorax

Equipment malfunction/failure 
(ventilator, tubing, cords)

Presenter
Presentation Notes
Remember OP/NP airways.

MR SOPA: BVM adjustments
DOPE: Most common causes of post-intubation hypoxia or deterioration



Gold standard: End tidal CO2, but what if 
inadequate perfusion?
Physical exam (chest rise, bilateral breath 

sounds) not reliable
Chest x-ray not reliable as sole technique, may 

take time
*Quick: Reinsert blade and confirm ETT is thru 

vocal cords

CONFIRMATION OF TUBE PLACEMENT



COVID CONSIDERATIONS



 Acute, dif fuse inflammatory lung injury that leads to 
increased pulmonary vascular permeability, increased 
alveolar/interstitial edema and loss of aerated tissue

 Clinical hallmarks are hypoxia and bilateral infiltrates on CXR
 Pathologic hallmark is dif fuse alveolar damage
 Evidence of oxygen impairment on PEEP >= 5 cmH20
 PaO2:FiO2@ ratio 
 Mild: P/F = 201 to <= 300
 Moderate: P/F = 101 – 200
 Severe P/F = <=100

ARDS

Presenter
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CXR:
Typical finding is patchy ground glass opacities, tend to be predominantly peripheral and basal.
The number of involved lung segments increases with more severe disease.
Over time, patchy ground glass may coalesce into more dense consolidation.
DOESN’T appear to cause masses, cavitation, or lymphadenopathy

Possible therapies undergoing investigation:
Remdesivir (protease inhibitor)
Lopinavir/ritonavir (Kaletra)
Chloroquine

Specific management recommendations:
Steroids: should NOT generally be used
NSAIDs: reports could worsen (The Lancet Mar 11, 2020: hypothesized that the enzyme ACE-2 is increased by NSAIDs and could aggravate COVID19 symptoms) – no specific recommendations
BiPAP/CPAP: risk of aerosolizing into room, avoid
HFNC: allowing up to 30 L/min
Proning and high PEEP (8-12)



 Examples: 
 Intubation/Extubation
Non-invasive ventilation
Nasotracheal suction
Nebulizers/humidification via Tracheostomy
CPR

Society for Critical Care Medicine and European 
critical care societies all agree after review of 
literature that HFNC is NOT aerosol generating.

AEROSOL GENERATING PROCEDURES 



REDUCE RISK

Presenter
Presentation Notes
Some hospitals in New York have been doing this system to overcome the MDI shortage, and for younger children who just can’t seem to do the mask appropriately.
Mask/ spacer/neb/viral filter.

Anesthesia bag with viral filter.



Minimize risk to staff in the room
 Full PPE
Minimum amount of people necessary

Minimize contamination of equipment/supplies for 
future patients without COVID-19
 Have what you need in the room
 Take everything else out of the room or cover it up
 Have a clean “runner” to get extra equipment if needed
 Precautions to prevent contamination of inside of 

ventilators, ETCO2 monitors

GOALS



PPE CHECKLIST

Eye Shield

Goggles

Level 3 gown/Bunny suit

Shoe Covers 

Hair cover

2 Pairs of Gloves

EXTRA 2 Pairs of Gloves

N95 in your size

PAPR Hood, Charged Battery, Filters

Hand Sanitizer in and out of room

Adapted from ANMC Intubation Procedure COVID19
https://anthcstaff.org/covid-19-updates/

Presenter
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CHOP: Mask/goggles/gloves all the time for every patient most people will be low risk
Unless aerosolized generating procedures, then need N95 and eye protection or PAPR

ANMC:
Universal mask procedure at ANMC
ANMC implemented a new voluntary universal masking procedure, effective April 2.  In accordance with this new procedure, we are offering industrial N95 masks. For providers and staff who want to wear a mask when seeing patients, they can wear this mask being provided (this includes staff in Rehabilitative Services, food service, and other non-clinical staff currently wearing the procedure and surgical masks). The industrial N95 masks are available for any staff who desires when it is necessary to be less than 6 feet from patients or others.
Please reserve hospital grade masks, such as surgical or procedure masks, for the appropriate levels of patient care. For staff who need to go in airborne or droplet isolation rooms, they need to wear the hospital grade PPE required for that room. Staff requiring hospital grade N95 or PAPR hoods should wear the respirator they were fit tested for.
One mask will be issued per 7-day period
You can turn in your mask early for a new one if becomes soiled or damaged
Do not use in place of provided PPE for patients on droplet or airborne precautions
Wash your hands after removing mask
It is recommended not to wear mask around neck when not in use
Please continue to pay close attention to standard precautions and hand washing


https://anthcstaff.org/covid-19-updates/


DONNING/DOFFING - PRACTICE

Donning

 Hand hygiene
 Shoe covers
 Gloves (fi rst  pair)
 Gown
 Respirator N95
 Head cover
 Eye protection (mask with 

splash guard)
 Gloves (second pair)

Doffing

 Gown with top gloves
 Shoe covers
 Hand hygiene
 Eye protection (without 

touching the front of the 
mask)

 Head cover
 Gloves
 Hand hygiene
 Leave the room
 Respirator N95 (without 

touching the front of the 
mask)

 Hand hygiene

Presenter
Presentation Notes
Shoe covers – high risk of transmission when doffing, washable shoes preferred



PHYSICIAN CHECKLIST

INTUBATION EQUIPMENT DIFFICULT AIRWAY

DL Laryngoscope 
Handles

(ready outside the room, 
avoid bringing into room 
and contaminating 
unless high suspicion 
they’ll be needed)

DL Blades Laryngeal Mask Airway

Glidescope, Power Cable Cric set

Plastic Glidescope
Blades

Endotracheal Tubes 

Stylet

5-10 cc syringe

Lube

Mayo Stand

Adapted from ANMC Intubation Procedure COVID19
https://anthcstaff.org/covid-19-updates/

Presenter
Presentation Notes
You all wrote these protocols, know the drill, for review:

Goal: Limit staff and patient exposure to aerosolized virus when intubating the patient in respiratory distress with suspected COVID19.

Pre-Intubation:
Adults: consider early intubation, applying PPE/prep can take 30mins.
Move patient to negative pressure room if possible.
Minimize number of people in room (preferable MD, RT, RN)
Designate outside room support staff (backup MD for difficulty airway, RN, Tech, “captain” to ensure proper donning/doffing PPE)
Minimize people entering/exiting room

Personal Protective Equipment for all staff in room – NO SHORT CUTS! NO EXEPTIONS!
N95 or PAPR (with charged battery)
Face shield or goggles
Level 3 fluid gown, 2 pairs of gloves
Consider shroud or bunny suit if available, shoe covers

Equipment-Selection, Medications, Pre-planned ETT depth:
Calculate weight-based dose of RSI meds and post-intubation sedation
Consider high dose Ketamine/Rocuronium as longer-acting
RT to pre-set vent settings
MD will make best external airway assessment from doorway, estimate needed ETT/Blade sizes
Consider Video Laryngoscopy – will keep operator’s face farther way from patient mouth and can be used to confirm proper depth
Calculate expected ETT depth BEFORE intubation (use weight-based on BROSELOW) to reduce need for post-intubation CXR
Each team member gathers supplies using check lists
Intubation supplies can be pulled from Airway Trays outside of the room. Avoid brining entire tray into room as most of the equipment is not needed and it will ALL be contaminated and disposed. 
Check lists can be found on ANMC website and laminated copies are provided outside of the rooms – suggest doing this at your sites if you have not done so already:
Physician: intubation equipment, video laryngoscopy, difficult airway equipment
RT: Vent, airway adjuncts, viral filters
Primary RN: IV access, medications, fluids, monitors
Charge RN: PPE checks for staff in room, notifications
Pre-Oxygenation:
REDUCE INTERVENTIONS THAT INCREASE AEROSOLIZATION
Use Oxygen at low flow NC 1-6 lpm
NRB running at minimal flow to inflate reservoir bag (12-15 lpm)
High-flow in negative pressure room up to 30l/min; max 50% Fi02
CAUTION with suctioning
Avoid BVM ventilation unless needed, use free-flowing bag with viral filter if needed and create good face seal (see photo)
THE FOLLOWING ARE HIGH RISK INTERVENTIONS AND SHOULD NOT BE PERFORMED
No nebulized/atomized medications (use mask with spacer and MDI)
Avoid BIPAP
No humidification
No awake intubation
No bronchoscopy
Intubation:
Ensure hemodynamics stable – give fluids/drugs
Pre-oxygenate- avoid flush-rate oxygenation, can hold free-flow inflating bag with viral filter. AVOID BAGGING/PPV unless necessary.
Perform DL or video laryngoscopy as you see fit to maximize first pass success
Insert ETT to pre-calculated depth or look for black line on video screen view, inflate cuff PRIOR to ventilation, check for color change/ET CO2, DO NOT AUSCULTATE, confirm tube position during laryngoscopy, bilateral chest rise, distance from teeth (AVOID CXR if possible to minimize enter/exit)
Attach preset ventilator. Use minimal leak technique (MLT) or minimal occluding volume (MOV) with syringe to minimize cuff leak. Check cuff pressure, prevent over/under inflation.
AVOID LMA unless it is part of failed intubation attempt. If essential, minimize pressure to prevent aerosol dispersal.
Post-procedure:
Sequester equipment to be cleaned per infection control guidelines
Perform Hand hygiene and carefully doff PPE
Techs/staff will restock used supplies

https://anthcstaff.org/covid-19-updates/


 Neg pressure room (if possible)
 Most experienced provider
 Full PPE
 Paralyze with hefty dose to minimize coughing (1.2 mg/kg of 

rocuronium)
 Keep tight mask seal until end of expiratory phase and ready 

to intubate
 Stand as far away from the face as possible (use video 

laryngoscope)
 Do not ventilate until cuff is fully inflated
 In-line suction
 Viral fi lter on endotracheal tube
 If need to disconnect endotracheal tube from ventilator circuit 

or mapleson, clamp the endotracheal tube

INTUBATION TIPS FOR COVID



APPENDICES



ht tps ://yk -
heal th .org/wik i
/ Intubat ion_%E
2%80%93_Adul
t_and_Peds

Presenter
Presentation Notes
https://yk-health.org/wiki/Intubation_%E2%80%93_Adult_and_Peds 



https://yk-health.org/wiki/Intubation_%E2%80%93_Adult_and_Peds


ht tps ://www.ch
op.edu/cl in ical -
pathway/airway
-d i f f icul t -
c r i t ical -c l in ica l -
pathway

https://www.chop.edu/clinical-pathway/airway-difficult-critical-clinical-pathway
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https://covid19.sccm.org/nonicu.htm

Hamilton E- learning on venti lation:
https://www.hamilton-medical .com/en_US/E-Learning-and-
Education/College.html

ARDSnet protocol :
http://www.ardsnet .org/fi les/venti lator_protocol_2008-07.pdf

WHO technical  guidance for COVID:
https://www.who.int/emergencies/diseases/novel -coronavirus-
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Many excel lent Youtube videos on basics of mechanical venti lat ion and PPE 
donning and dof f ing! !

RESOURCES ON VENT MANAGMENT

https://covid19.sccm.org/nonicu.htm
https://www.hamilton-medical.com/en_US/E-Learning-and-Education/College.html
http://www.ardsnet.org/files/ventilator_protocol_2008-07.pdf
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance
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