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Your eyes can not see
what your brain doesn't know
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Psychological Safety Warning:
Pediatric Cadaver Images

may initiate a frauma response
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o Not just a little adult o Bronchiolitis

Anatomy Differences

e Pathophysiology of e Effects of Vaping

pressure points

e Asthma in Arizona e Treatment Plans




You can't assess the airway if
you can’'t open the mouth

Gentle Nose Cuticle Pressure
Pinch

Photo Credit: https://youtu.be/R-cBoPfLwgE?si=kNYzdM9ndLtUGDy1



Chin Button External

45 degree inward
CO-24

Acupuncture Sites

Activate: Vibrate & Press Inward

Think Electricity

DC (Direct Current) body will acclimate
AC (Alternating Current) more successful

Mental Foramen .
Stop the chin tuck
External or Internal
2 Knuckles -

MHN -18

hesse B

|

Use knuckle 45
degrees




Acupuncture Sites

Activate: Vibrate & Press Inward

Think Electricity

DC (Direct Current) body will acclimate
AC (Alternating Current) more successful

180 degree inward

Triple Burner 17




e Newborn Cl
e Toddler C3
e Adult C5

Photo Credit: https://advance.sagepub.com/doi/full/10.22541/au.159818335.53623804



Did you know that
the adult humanis
the only mammal
thatis not an

obligatory nose

breather?

Photo Credit: https://advance.sagepub.com/doi/full/10.22541/au.159818335.53623804

Soft palate

Epiglottis




'l
b

< ‘1 Interior dissection of the
pharynx from behind.

Nasal septum
Soft palate
Uvula

Tongue

Epiglottis

Inlet to larynx

Photo Credit: https://advance.sagepub.com/doi/full/10.22541/au.159818335.53623804
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Positioning without

spinal concerns

Glabella - Chin Plane

An Infant in the “Sniffing Position” T
Anterior Neck Space

Very tilted —"too much extension”
HORIZONTALLY ALIGNED Wid .
vvide opéen

Neck , . = %‘
. : - | " S T y

WIDE AND OPEN

External Auditory Meatus -
Notch Plane

1 8
W - External Auditory Meatus -
ry » » .
Very tilted and nol honzontally aligned

‘ \u Suprasternal Notch Plane 3

\

HORIZONTALLY ALIGNED

Shoulder Roll Headrest

Copyright © 2017 Aman Kalra, MD. Department of Anesthesiology

Kalra, A. (2017) Positioning infants for airway management. Pediatric Anesthesia Tufts Medical Center.



Look familiar?

Kalra, A. (2017) Positioning infants for airway management. Pediatric Anesthesia Tufts Medical Center.



Pinkies are important

Laryngeal grip to allow 5th finger pressure on anterior neck




Photo Credit: https://www.stick-to-safety.com/products/automatic-safety-iv-catheters/clipr-ported
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7 Trick: Don tlook for the | S‘J N E ’1\

(.."

vocal cords In pediatrics

Arytenoid Cartilage is an easier landmark in children
less than 3 years of age
They control the tension and the movement of vocal cords

hoto Credit: https://www.paediatricemergencies.com/intubationcourse/course-manual/paediatric-airway-anatom



Over-distention

Photo Credit: https://www.paediatricemergencies.com/intubationcourse/course-manual/paediatric-airway-anatomy/




Full Term Infants [ s

20-50 Million Sacs
Surface area of a
baby blanket

Infant Ribs: Horizontal
Little expansion so
abdominal continents
push down and away
as diaphragm
descends

e

Adults
200-500 Million Sacs
Surface area of about
half a tennis court

Angled Ribs |




* Remove the

nasal clip

 Roll the edges




Reality of Using Pediatric
Advanced Airway Skills

» Suburban Setting (Boston) - 50 paramedics in system
m 555 Pediatric patients
e 28 BVM (5%) - 2.5% of paramedics annually
o ET 15 (3%) - 1.5% of paramedics annually
- Urban Setting (Orange County California) - 2520 paramedics
m 830 Pediatric patients
e AllBVM - 12% of paramedics annually
o N4 ET (14%) - 1.6% of paramedics annually

Babl, et al Pediatric Emergency Care 2001
Gausche, M. JAMA 2000




Weather Sports Good Day We Live Here Contests

Teammates remember 12-year-
old who died following an

asthma attack

By Jordan Bowen | Published January 7, 2023 6:39pm EST | Pasco County | FOX 13 News | »




Case Scenario:

Dispatched to a 8 year-old male is severe respiratory distress. On arrival to his school you
find him seated in a tripod position. The school nurses says he developed cold symptoms
yesterday has used his inhaler many times today. He has expiratory wheezing with
significant intercostal and supraclavicular retractions. When you ask him to recite the
alphabet he only says “D”. He appears exhausted. Mom is on speaker phone.

Vitals: HR 150, BP 116/72, Resp 45 02 sats 84%

PMHx: Asthma, mild eczema

Medications: Albuterol, Flovent, Singulair

Photo Credit: https://www.health.com/condition/asthma/does-asthma-go-away




e Dispatch informed us he was 8 years old
o How much does he approximately weigh?




Let's take a moment to remember
Dr. James Broselow 1/12/1943 - 2/20/2025
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Let’'s work on our hands
50 % for the USA




Let’'s work on our hands
50 % for the USA




Let’'s work on our hands
50 % for the USA




24 Kilograms
WHAT KIND OF EQUIPMENT DO WE NEED?

Oxygen Delivery Devices

What age do we transition from a pediatric
non-rebreather to an adult non-rebreather?

At approximately 12 years of age
The Pediatric Non-Rebreather is 2-12 years of age




24 Kilograms
WHAT KIND OF EQUIPMENT DO WE NEED?

Average Bag-Valve-Mask
Volumes

Photo Credit: https://images.app.goo.gl/vD2bvjgHPzcmHPIEA



Photo Credit: https://www.rch.org.au/trauma-service/manual/breathing-procedures/




Lowest SBP =70 + (2 x years of age)
=70 + (2x8)
=70+16
=86

Highest SBP = 90 + (2 x years of age)
=90 + (2x8)
=90 + 16
=106




IVF = 20cc x kg
IVF=20 x 24
=480cc

QIO'OD= 10cc x kg

=10 X 24
= 240cc







Photo Credit: http://www.bioline.org.br/request?jp09065




Relaxed, smooth
muscles

NORMAL AIRWAY

Photo Credit: http://www.bioline.org.br/request?jp09065

Wall inflamed
and thickened —

ASTHMATIC AIRWAY DURING ATTACK

alveoli (air sacs)

albuterol relaxes
smooth muscles

steroids reduce airway
thickening caused by
inflamation




. Capnography waveforms: Obstructive pattern

. ' ETCOZ Moderate Severe

oy Normai Obstruction Obstruction

-
- Dy 1 ond Banonl M, hBas ! Ane 1000, 45200
€——> Smooth muscle

Time

Terminal
bronchiole

. %—» Pulmonary

capillaries

Alveolus

Alveolar sac




Edema and Smooth

mucous Muscle
production Contraction

Bronchospasm

Photo Credit:https://www.saintlukeskc.org/health-library/your-childs-asthma-what-happens-lungs



= Atrovent® HFA

ok (ipratropium bromide HFA)
—.. Inhalation Aerosol

B 17 mcg/actuation
_; ;'_‘ VM m

e 12.9 grams/200 metered actuations

« Boehringer
) @ Ingelheim

Antigen

Receptor
T Cel

Dendritic Cells sense the

helper cell

trigger and take a pieceto T

Mast cell

and stimulates Eosinophils. * * « «
act on bronchial smooth muscle-

for constriction l

Plasma cells will make
antibodies igE that
cause mast cells to
degranulate histamine
leukotrienes go to
bronchial wall to
increase edema and
mucous



A comparison of albuterol administered by metered-
dose inhaler and spacer with albuterol by nebulizer in
adults presenting to an urban emergency department

L with acute asthma 2002 Apr121(4):1036-41. doi: 10.1378/chest. 121.4.1036.

Kenneth B Newman !, Scott Milne, Cathy Hamilton, Kent Hall

Affiliations + expand
PMID: 11948030 DOI: 10.1378/chest.121.4.1036

>/ \

_
5 mg neb = 8 puffs

10 mg neb= 16 puffs




The 2016 Arxrizona
Asthma Burden Report

ARIZONA DEPARTMENT
— OF HEALTH SERVICES

Figure 9. ED Visits by age and gender, Arizona, 2014

Age <15 years
3,819 _
Table 3. Lifetime asthma
Age 15-19 o prevalence among youth
? 849  — o , (CDC,2013)

Arizona United States

Age <15 years Total 24.0% 21.0%

7,071

Oth grade 25.6% 21.3%

Total: 13,198 'f Total: 14,283 10th grade 25.7% 21.4%

Age Group TOTAL 11th grade 24.1% 19.7%
< 15 years 10,890
15 - 19 years 1,866
20 - 44 years 8,680
45 - 64 years 4,321
65+ years 1,614
Total: 27,371

12th grade 20.1% 21.3%




Arizona Asthma Coalition
Founded 1996

 Arizona House Bill 2208 passed
m Allows schools to procure, stock, and administer albuterol sulfate to any child experiencing

respiratory distress.
m Indemnifies schools, school personnel, nurses, medical authorities, and dispensing pharmacists from civil

liability when administering albuterol sulfate in good faith to students experiencing respiratory distress.

 The Stock Inhaler for Schools Program - Started during the 2017-2018 school year in Pima C

B Provides schools with the necessary tools to ensure all students have access to emergency

albuterol sulfate at school via Mercy C.A.R.E.S grant
e Schools receive one (1) albuterol inhaler and (10) Thayer LiteAire® valved-holding

chambers (spacers)
e Fall of 2024 - 645 schools

m School Carry Law - Students can carry their asthma medications.




Does it make a difference
e In the 645 schools? SIS

.....
.......

e This evidence-based program is modeled on a 2-year
pilot program in Tucson that demonstrated:

o 20% reduction in 911 calls

o 40% reduction in emergency transports

You can make a difference in Arizona and your community!

<

e 1500 district public schools
e 550 public charter schools
e 400 private schools




Thunderstorm Asthma

Cold downdrafts concentrate air particles, such as pollen and
mold
These air particles are swept up into clouds where humidity is high

In the clouds, wind, humidity, and lightning break up the particles
to a size that can readily enter the nose, sinuses, and lungs

Wind gusts concentirate these small particles so large amounts
can be inhaled.




Case #2

® You are dispatched to a 3 month old who is breathing funny
e Mom states 2 day history of cough and nasal congestion requiring
frequent suctioning. Siblings in the home are also sick

e V\itals: HR 195 Resp 70 02 Sats 93% cap refill is 3 seconds

e PMHx: 38 week gestation vaginal delivery

e No Medications or Allergies

® Weight 4 kg

Photo Credit: http://www.bioline.org.br/request?jp09065



e We know that the infant weighs 4 KG




e Epi0.01mg/kg of 1: 10, 000

Take the weight 4 kg

Now imagine there is decimal point after the weight

4. kg

Move the decimal point one spot to the left to determir

0.4 cc in the push

Move the decimal point again for the documentation of how much you gave

0.04 mg




e Epi0.01mg/kg of 1: 10, 000

Take the weight 19 kg

Now imagine there is decimal point after the weight

19. kg

Move the decimal point one spot to the left to determir

1.9 cc in the push

Move the decimal point again for the documentation of how much you gave

0.19 mg




Amiodarone

0L B a0 saas 2 .
AMIODARONE HCI
WIECTION i

50 mg/mL)

WUST 3£ DILUTED
FOR I¥ USE OMLY

imL

Count the syllables

5 MG per Kg
= 5x4
=20 mg
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® The virus causes infected cells to fuse, or stick together, in the

respiratory tract.

o The virus's F protein directs viral penetration and the fusion
of infected cells with neighboring cells.
e The name "syncytial relates to a syncytium, which is a mass
of protoplasm that contains many cell nuclei.

It was originally called "chimpanzee coryza agent” because it
was thought to originate from chimpanzees.



Respiratory Syncytial Virus

Single Stranded RNA Virus

Concerning for children less than 1 year of age
100% of children will have by 3 years of age
Upper and Lower tract respiratory infection
o Canalso lead to pneumonia and otitis media

HAND WASHING HAND WASHING HAND WASHING




5 Season Average (2018-2022)

—2021-2022 2022-2023  ——2023-2024

ADHS

PREPAREDNESS

Number of Cases

Respiratory Syncytial Virus Disease (RSV)

4,500

4000 Current Week 601
3,500 RSV counts are
3,000 historically lower than
2 500 COVID-19 & flu which is
4 why these data are
M A R c o PA 12(5)88 difficult to see .
COUNTY 1,000

e ——— --annnllilin

Sep29 Nov3 Dec1 Jan5 Feb2 Mar2 Apr6 May4 Juni Julé Aug3 Sep 7
2024 2025




~~  POPPING YOUR EARS! /
} €. - '




e CDC recommends all babies be protected from severe RSV by one ’, _
I3 of two immunization options

®e,
0...

Ire The maternal RSV vaccine (Pfizer's Abrysvo) is given during

res weeks 32 through 36 of pregnancy.
| 0 Need to have it two weeks before delivery to develop

antibodies

o Maternal antibodies protect the baby against RSV for
approximately 6 months after birth.
e An RSV antibody (nirsevimab) can be given to babies and some
young children. This antibody provides immediate protection
against RSV and lasts at least 5 months.




You are dispatched to your local high
school for a 15 year female coughing up
blood in the nurse's office. Sats per the
school nurse are 94%. She denies
smoking cigarettes. The patient states he
is short of breath and just finished vaping

in the bathroom between classes.




E- Cigarette or Vaping Associated

Lung Injury

first identified in Arizona in 2019




because the condition was first documented in g' o s s .:

. 2000 among microwave popcorn factory wquers.'.‘ .

who were exposed ST r4S
to the flavoring chemical diacetyl (butter flavor).’ * «

(% Guess what is a component of vape flavoring?
Diacetyl - There of 20,000+ flavorings

® Cough (usually without phlegm

. "‘ ~

Popcornniung > zg _
. ) I
bt. , ! ot

® Shoriness of breath with movement

® Wheezing
® Low Sats

-

“

>

pod -
-
= -
A
d

® Night Sweats


https://www.cdc.gov/niosh/topics/flavorings/default.html
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® Bronchial Washing 805 cases B

o VitaminE Acetate - 100%
o THC-82%

o Nicotine - 62%

The NEW ENGLAND
JOURNAL of MEDICINE

CURRENT ISSUE v SPECIALTIES v  TOPICS v MULTIMEDIA v LEARNING/CME v  AUTHOR CENTER PUBLICATIONS v

CORRESPONDENCE

f X in &=

Imaging of Vaping-Associated Lung Disease

Published September 6, 2019 | N Engl ] Med 2019;381:1486-1487 | DOI: 10.1056/NE|Mc1911995
VOL. 381 NO. 15 | Copyright ©_2019




dissolve the e liquids actually 3

makes it easier to dissolve: ':;:
into your lungs and theninto -

done density formed by age 18 the bloodstream
Nicotine inhibits bone forming
T o, cells

CONTROL SAMPLE EXPOSED TO E-LIQUIDS

e Results in decreased

bone mass/density
e University of Idaho has found
.G Menthol and Cinnamon are
et e com - YSEY most toxic
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23.9% 27.8%

NEARLY 1IN 3STUDENTS IN 12TH GRADE REPORT
PAST-YEAR USE OF E-VAPORIZERS, RAISING CONCERNS
ABOUT THE IMPACT ON THEIR LONG-TERM HEALTH

DRUGABUSE GOY




The Nicotine Content of a Sample of E-cigarette Liquid
Manufactured in the United States

Ryymond, Barmell M BSN. RN, FNP.S.NREMT P, ColotieMerri. Katreers PhD., RN, Harmaon, Roger G D, Jarves
Sabrre DNP. FNP.BC. ADNP.BC. FAANFP. Reamumsen. Ryan Jay MS_ RN, FNP

Joural of ASScson Medore Decaoter 0 2017 - Voiume Mbiah Nvead of It - e -
G 10 1087 ADN 0O0OO00000000) TS
Ongral Ressarch FOF Oy

Abatract At I orme ot son

SD = 3.3) nicotine. The labeled 18 mg/miL samples measured as itthe as 35% less nicotine and as much as 52%
greater nicoting. In the 35 sampies labeled 0 mg/miL, nicotine was detected (>0.01 mg/mL) in 91.4% of the
sampies (range 0-23.9 mg/ml. M = 29,  SD = 7.2). Six samples from 2 manufacturers labeled as 0 mg/mlL were
found 1o contain nicotine in amounts ranging from 5.7 10 23.9 mg/miL.

DODLAN Tvrs BOM GRCH MBI st Durthsdd 0 A0S OO T D e TE gl D e
samgies purchased (n = 70 o wore deied a8 produced n e Unied Siates of Amerca. The researchen
aOorymized Te sampies Defore sending Pem 10 an Ndeperdent urvwwersty aboraiory for tesing

Results: The 35 o4Qud samgies abeled 18 mg/mi nicotre measured betesen 11 8 ard 274 mgml (M = 1A T,
SO = 1.3) ncotine. The abeled 18 mg'ml sampies measured as Mo as 25% less ncotire and s much as 52%
gealer ncotine. In e 35 sarmpies abeled 0 moml, micolinge was detecied (001 mgiml) In 914N of Pe
sarrgies (range -39 mginl. M » 29 SO » 7.2) Sx sampies fom 2 marufacturens abeled a8 0 mgimd. were
found 1o contain ncotire In amounts rengng fom 57 0 23 9




CASES

10-49

50-99

10-49

10-49

1-9

1-9

1-9

10-49

10-49

10-49

100-149

10-49

100-149

1-9

150-199

50-99

1-9

1-9

100-149

10-49

50-99

10-49

10-49

10-49

10-49

50-99

1-9

1-9

200-249

100-149

10-49

100-149

10-49

1-9

1-9

1-9

1-9

1-9

10-49

100-149

50-99

200-249

10-49

10-49

100-149

100-149

10-49

10-49

50-99

50-99

10-49

10-49

1-9

Territories

Legend

AS

GU MH

Number of hospitalized EVALI cases or deaths per state

0 cases

1-9 cases

© 10-49 cases @ 50-99 cases @ 100-149cases @ 150-199 cases @ 200-249 cases

Number of Hospitalized EVALI Cases or Deaths Reported to CDC as of
February 4, 2020

2700 Hospitalizations
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nchell Hamime School of Law

YOUTH ACCESS TO E-CIGARETTES

States with Laws Restricting Youth Access to E-Cigarettes’
Enacled as of June 15, 2024

>1Laws >1 Laws
Restricting Minimum Legal Restricting Minimum Legal
State Youth Access Sales Age State Youth Access Sales Age
Alabama Yes 21 Nevada Yes 21
Alaska Yes 19 New Hampshire Yes 21
Arizona Yes 18 New Jersey Yes 21
Arkansas Yes New Mexico Yes 21

California Yes

New York

Yes

21

Colorado

Yes 21

North Carolina

Yes

18

Connecticut Yes 21

North Dakota

Yes

21

Delaware Yes 21 Ohio Yes 21
District of Columbia Yes 21 Oklahoma Yes 21
Florida Yes 21* Oregon Yes 21
Georgia Yes 21 Pennsylvania Yes 21*

Hawaii Yes 21

Rhode Island

Yes

21

Idaho

Yes 21

South Carolina

Yes

18

llinois Yes 21

South Dakota

Yes

21

Indiana Yes 21

Tennessee

Yes

21

21

lowa Yes

Texas

Yes

Kansas Yes 21 Utah Yes 21
Kentucky Yes 21 Vermont Yes 21
Louisiana Yes 21 Virginia Yes 7 b
Maine Yes 21 Washington Yes 21
Maryland Yes 21* West Virginia Yes 18
Massachusetts Yes 21 Wisconsin Yes 18
Michigan Yes 21 Wyoming Yes 21
Minnesota Yes 21 American Samoa

Mississippi Yes 21 Guam Yes 21
Missoun Yes 18 Northem Mariana Isl. Yes 21
Montana Yes 18 Puerto Rico Yes 21
Nebraska Yes 21 U.S. Virgin Islands Yes 18

* Certain exceptions apply; see specific law for detads.

' As used In this table, e-cigarette broadly refers to any product, and its component parts and accessories, that contains nicotine
and/or other substances intended for use In the form of an aerosol, often referred to as vapor.




50

American Indian or Asian Black or African Hispanic or Latino White Multiple race
Alaska Native American

) f aram e o e g ol e e B B e R R KOS lao /R T |
VIAY (Mmapazdaasnpoard.arizona.edu)




Nearly 20% Of 12th-Graders Vape According T

Arizona Department Of Health Services - New
Awareness Campaign Launched

Tuesday, April 12 2022 by Richard D. Hunt/Steve Elliott

In Arizona, 51% of high school students have

ried a vaping device at least once

4\,\\ Maricopa County
\"=»// Attorney’s Office

In December 2024, a 2nd Grader in a Phoenix elementary
school as found vaping in the bathroom.




Feds warn e-cig companies abou
packaging after thousands of kic
drink toxic liquid

Jayne O'Donnell
USA TODAY

Published 10:00 a.m. ET May 1, 2018 | Updated 4:47 p.m. ET May 1, 2018

‘Mott's Apple Juice. [E-Cigarette Juice

| (MOTTS |
WWON Apgde Mde
e T
FDA, FTC warn companies to stop misleading kids

There were more than 8,200 e-cigarette and liquid
nicotine exposures among children younger than 6
over a five year span according to the National Poison
Data System




1Teen Alcohol Use Wires 1he
Brain For Addiction

40% of kids who begin
| drinking at age 15 will
| become alcoholics.

!
Only 7% of those
who begin drinking
at age 21 become
alcoholics.

Early Use Genetics Trauma

3 Things that can lead to addiction

1) 98-99% of addiction starts while brain is developing try to postpone use until after
brain development you can almost erase the genetics of addiction
(every year delay you drop the addiction rate by 8%)
2) 50% chance of addiction with family history
3) Childhood Trauma


https://youtu.be/25mK4yXzOkQ?si=reoboNW5EH_UDVYW
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