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∗ Learn some (peds) stuff
∗ Inspire you to learn more about PEM
∗ Pediatric Readiness Project
∗ Share our cases!
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Blame it on the Fritos

Under Pressure

The End of the Road

ABCs of NRP

Hit Me With Your 
Best Shot

Decisions, Decisions

By the Numbers

Achy Breaky Heart

Know it all

Presenter Notes
Presentation Notes
2/2025
Did NOT cover: Decisions, Know it all
Achy Breaky covered : 15 yo and 3 yo (not 8 yo)



17 mo with Fritos



∗ 98.5
∗ 154
∗ 28
∗ 96/62
∗ 98%















3.5 ETT connector

12-14 G catheter

7.0 ETT connector

3 ml syringe

12-14 G catheter



2.5 ETT connector

Cut end IV tubing

12-14 G catheter

Gaufberg, AmJ Emer Med, 2004



Home



Case

∗ 8 yo healthy female 
∗ CC: Chest pain

∗ HPI: 
∗ 5 AM midsternal CP
∗ +nausea, no SOB, “dark vision”, pale
∗ +headache, “cold arms”

Presenter Notes
Presentation Notes
HPI:
Recurred at noon
16:00 increased CP “choking”
No radiation, nausea, vomiting, SOB



Case

∗ ROS:
∗ + rhinorrhea, seasonal allergies
∗ No fevers
∗ No travel
∗ No sick contacts

∗ All the other stuff….
∗ No, No, No, No

Presenter Notes
Presentation Notes
Physical exam
Gen: mildly uncomfortable but calm
Neck: no JVD
CV: RRR, no murmurs, nontender
Resp: CTAB, no wheezes or rales
Abd: soft, NDNT, no HSM
Extrem: no edema, no calf tenderness,           no brachial-femoral delay




EKG @ 12:48



CXR



Now what???



EKG @ 16:18

Presenter Notes
Presentation Notes
16:00 increased CP “choking”




Labs

138 103 11

0.6
110

274.5 

12.6

36.8
32115.8

Ca: 9.2
Mg: 1.9
Ph: 4.2 

LFT: wnl
AST: 148
GGT: 21

BNP: 26
ESR: 66
CRP < 0.5

CPK: 832
Trop: 32.6



Now what???



ED course

∗ NTG, ASA
∗ CT Chest: no dissection
∗ Heparin bolus + gtt
∗ Transfer to PICU



EKG @ 17:20



Case #1 Resolution

∗ PICU course:
∗ Frequent PVCs, NSVT
∗ Heparin gtt until cardiac cath
∗ IVIG presumptive myocarditis



Dx: Myocarditis

Pause if:
- Persistent unexplained tachycardia
- Antecedent illness
- New murmur
- Not quite right…

Home



10 month old



∗ A 10 month old is referred by PCP office due to 
fever, URI symptoms, “lethargy”
 Cough, congestion x 3 days
 Heavier breathing
 24 hours of lethargy and poor feeding, ↓UOP

∗ PMHx: None

Case  

Presenter Notes
Presentation Notes
PMD called child in “I think he has pneumonia but is much more lethargic than I would expect”
URI symptoms (cough, congestion) for 3 days
Low grade fevers
Progressively heavier breathing
24 hours of lethargy and poor feeding, ↓UOP




 ROS
 No vomiting  
 No diarrhea 
 No neck stiffness
 No abdominal distension 
 No seizures
 No rash 
 No developmental delay 
 No known ingestion or trauma
 No apparent pain 

Case

Presenter Notes
Presentation Notes
ROS
No vomiting		
No Diarrhea	
No neck stiffness
No abdominal distension	
No seizures
No rash 
No developmental delay 
No known ingestion or trauma
No apparent pain 




∗ T 99.5°C, P 150s, RR 60, 89% RA  95% 1L
∗ Alert but listless, lying in mom’s arms
∗ HEENT: bulging right TM, +rhinorrhea 
∗ Neck: supple
∗ GI: Abdomen soft, NT/ND, no masses

Case



∗ T 99.5°C, P 150s, RR 60, 89% RA  95% 1L
∗ Resp/CV
∗ mild to moderate respiratory distress
∗ SC/SS retractions
∗ coarse BS and bilateral crackles and rhonchi
∗ brisk CR and normal pulses, no murmur

Case



∗ T 99.5°C, P 150s, RR 60, 89% RA  95% 1L
∗ Neuro
∗ Arouses for exam/ labs, just sleeps in mom’s 

arms
∗ No focal weakness, CN intact as can be 

tested, DTR’s symmetric, gag intact, moves 
all extremities

Case



Now what???



Imaging

Presenter Notes
Presentation Notes
Chest xray – bilateral perihilar infiltrates
VBG 
7.34/45/--/20/-5
CT head – normal 
U/A and urine tox screen – ketones but normal
RSV positive




∗ UA and tox screen – ketones but normal
∗ RSV positive
∗ CSF negative

Labs

132 

4

97

19

19

0.4
117 11.8

13.5

39.2
251

Presenter Notes
Presentation Notes
VBG 
7.34/45/--/20/-5
CT head – normal 
U/A and urine tox screen – ketones but normal
RSV positive




∗ Supplemental Oxygen 
∗ >94% on 1 L nasal cannula

∗ IV fluids
∗ NS bolus 20ml/kg x 2
∗ Maintenance fluids with dextrose

∗ IV antibiotics 
∗ IV Ceftriaxone given 

Management



∗ Transferred to PICU due to persistent lethargy

∗ Cause uncertain but remained lethargic

∗ Had bloody stool the following day
∗ US diagnosed intussusception 
∗ 10 cm of necrotic bowel removed

Clinical Course

Presenter Notes
Presentation Notes
Transferred to PICU due to persistent lethargy
Cause uncertain but remained lethargic overnight

Had bloody stool the following day
Bedside ultrasound done which diagnosed an intussusception 
Patient was taken to the OR where he had 10 cm of necrotic bowel removed




Presenter Notes
Presentation Notes
Usually 5-18 months
Most common cause of obstruction in <3 y/o
Usually lead point if >3 yrs old
Segment of intestine invaginates into adjacent lumen
Causes obstruction and ischemia
Low mortality if caught early (<1%) but often fatal in 2-5 days if untreated
Classic triad (<1/3 of patients)
colicky pain, vomiting and bloody stools
Lethargy is common and can present with lethargy as only symptom
Most common abdominal emergency in early childhood and most common cause intestinal obstruction in infants and children 
Most common near the ileocecal junction
Drags mesentery containing vascular supply venous congestion and lymphatic congestion causing intestinal edema






• Signs and symptoms 
• Intermittent inconsolable crying
• Drawing legs toward abdomen 
• Vomiting (56%)
• Lethargy (36%)

Intussusception: presentation

Weihmiller S, et al. Pediatrics, 2011;127;e296.
Home

Presenter Notes
Presentation Notes
Vomiting- non-bilious and progresses to bilious as obstruction progresses 
Lethargy that can be mistaken for meningoencephalitis or sepsis 
Classic triad (<1/3 of patients)
colicky pain, vomiting and bloody stools
Lethargy is common and can present with lethargy as only symptom


Children’s Hospital Boston 2010
Largest prospective cohort study
310 pts evaluated with 12.3% intussusception 
Abdominal pain 83%, 
Vomiting 56% 
Lethargy 36%
Univariate predictors: age >6mo, male gender, h/o lethargy, abnormal XR Abdomen 




2 mo with respiratory distress





10 day old with “bump”

Presenter Notes
Presentation Notes
A. Clavicular Fractures 
1. Most common childhood fracture, midshaft 80% 
2. Mechanism: fall on outstretched hand 
3. Symptoms: point tenderness,decreased mobility, neurovascular compromise rare 
4. Orthopedic referral: displaced medial shaft fx otherwise can accept large degree of displacement 
5. Treatment: figure 8 or sling & swathe, ibuprofen 
6. Disposition: f/u 2-3 weeks 



6 mo crying, refusing to crawl
Classic metaphyseal lesion

Presenter Notes
Presentation Notes
Classic metaphyseal lesions (CML)



2 yo with limp

Toddler’s fracture



5 mo vomiting and lethargy



Courtesy of Julia 
Magaña, MD



∗Bruising clinical decision rule
∗ 95 patients admitted to PICU for trauma

∗Abnormal 
∗ Bruises anywhere on a child < 4 months old 
∗ OR  bruises on the torso, ears or neck of a 

child < 4 years old 

TEN-4 Rule

Pierce MC et al Pediatrics. 2010

Presenter Notes
Presentation Notes
BRUISING CLINICAL DECISION RULE

Bruises / marks anywhere on a child under 4 months old OR o Bruises / marks in TEN region (thorax, ears, neck) of a child < 4 years old 

Bruising is extremely rare in pre-ambulatory children
Image: Pressel Evaluation of Physical Abuse in Children
Am Fam Physician. 2000 May 15;61(10):3057-3064.



∗ TEN-4 FACESp
∗ Any bruising in suspicious body regions in 

children < 4 yrs old: Torso; Ears; Neck
∗ Any bruising in infant under 4.99 mos of age

CDRs for Bruising

Pierce, MC et al. 2010; Pierce, MC et al 2021

https://faceitabuse.org/

Presenter Notes
Presentation Notes
Any bruising in suspicious body regions in children < 4 yrs old: Torso (includes, chest, abdomen, back, buttocks, gu and hip); Ears; Neck




∗ Any bruising in infant under 4.99 mos of age
∗ F= Frenulum (3)
∗ A= Angle of the jaw
∗ C = Cheek (buccal)
∗ E= Eyelid
∗ S= Subconjunctival Hemorrhage (Sclera)
∗ P = Patterned bruising 

TEN-4 FACES P

96%/87% sens/spec
Pierce MC IU Peds GR 2018; Berger R 2019; Pierce et al 2021  

Presenter Notes
Presentation Notes
https://www.acepnow.com/article/ten-4-faces-p-a-mnemonic-to-help-you-spot-signs-of-child-abuse
https://faceitabuse.org/ten4rule/
MCP: bruising on abused children looked different from children with bruising from regular play. 
Atypical bruises = could represent Sentinel injury (canary in coalmine) – see warning before escalates
Pilot in icu - bruising clinical decision rule
Decision tool to delineate abuse from accidental injury
Frenulum, Angle of jaw, cheek ,eyelid, subconjunctivae
1st step in prevention of harm is just being able to see before things go wrong







Home

Presenter Notes
Presentation Notes
Brown skin matters
CONGENITAL DERMAL MELANOCYTOSIS
This condition has historically been referred to as “Mongolian spots”. Recently the medical community has begun to update its terminology and now “congenital dermal melanocytosis” or CDM is preferred.
The photos above were taken of the same child at 2 days and 2 years old. CDM spots typically fade over time, often disappearing by puberty. The spots are harmless birthmarks that are more common on darker skinned children. Because they have been mistaken for bruising/signs of abuse in children, it is recommended that CDM spots be documented by a pediatrician.



Case 1

∗ 10 yo female h/o asthma sent from Urgent Care 
with wheezing x 2 days.  Received 1+1 nebs. 

∗ PMHx: Asthma, 2x ICU, 1x intubation
∗ Meds: Albuterol, Flovent, Singulair



VS: T 37.8ºC, P 134, RR 40, BP 90/40, 93% neb
Wt: 30 kg



Presenter Notes
Presentation Notes
There is a common misconception that nebulizer therapy is a stronger treatment than an MDI.  This is simply not true.  Multiple studies have shown that patients receiving albuterol from an MDI/spacer combination do just as well as, if not better than, patients receiving nebulized albuterol.
MDIs offer several advantages.  First, they are much quicker to use.  Two puffs from an MDI/spacer takes 30 seconds or so if done properly vs. 10 minutes or so for a nebulizer treatment.  Second, MDIs cause fewer side effects.  Nebulized albuterol causes much more heart rate increase and tremor than albuterol from an MDI/spacer.  Third, MDIs are much cheaper to use.  Not including the cost of the nebulizer and related supplies, nebulized albuterol costs $2-$2.50 per dose versus $.40-$.50 per dose for MDI delivered albuterol.
http://www.allergyasc.com/blog/metered-dose-inhalers-vs-nebulizers/

The use of a pMDI with a spacer (pMDI+S) is more effective than use of a nebulizer in young children in the emergency department setting.6,9,10 A meta-analysis reported that children younger than 5 years of age with moderate to severe exacerbation of wheezing experienced reduced hospital admission rates (odds ratio 0.42, 95% CI 0.24 to 0.72) and reduction in validated clinical severity score (- 0.44, 95% CI - 0.68 to - 0.20) with the use of pMDI+S compared with a nebulizer.9
 Castro-Rodriguez JA, Rodrigo GJ. Beta-agonists through metered-dose inhaler with valved holding chamber versus nebulizer for acute exacerbation of wheezing or asthma in children under 5 years of age: a systematic review with meta-analysis. J Pediatr 2004;145(2):172-7.

Metered-dose inhalers with a spacer (MDI/S) are as good as, or better than, nebulizers for children with asthma. This is based on numerous randomized controlled trials that compared outcomes such as hospital admission rates, asthma severity scores, and pulmonary function scores (strength of recommendation: A, based on consistent randomized controlled trials and meta-analysis).

Guidelines from the Global Health Initiative for Asthma, a collaboration of the National Heart, Lung and Blood Institute and the World Health Organization, recommend MDI/S for children with asthma due to increased efficacy and decreased cost (revised in 2002). Specifically, they recommend a spacer with a face mask for infants and preschool children, a mouthpiece and spacer for children aged 4 to 6 years, and a dry powder inhaler or breath-activated device from age 6 onwards.8 Cincinnati Children’s Hospital’s evidence-based guidelines from 1998 also recommend MDI/S for children aged >1 year with acute asthma exacerbations.9 This guideline suggests using 4 to 8 puffs from a 90 μg albuterol MDI at 1- to 2-minute intervals every 20 minutes for 1 hour, then every 1 to 4 hours subsequently.
https://www.mdedge.com/jfponline/article/60190/asthma/are-inhalers-spacers-better-nebulizers-children-asthma




Case 2: Vomiting Infant



Case 2

∗ 3 week FT male sent from PMD for 
progressive vomiting. Formula fed. Recent 
change to Similac.  BM 2 days ago.  Last wet 
diaper 23:00 last PM.

∗ VS: T 37ºC, P 160, RR 50, 98% RA
∗ Wt: 5 kg





Back to Case 1: Asthma



Triage VS: T 37.8ºC, P 134, 
RR 40, BP 90/40, 93% neb
Wt: 30 kg

Repeat VS: T 38.1ºC, P 144, 
RR 32, BP 95/42, 92% neb

Presenter Notes
Presentation Notes
Adequate preoxygenation. Create oxygen reservoir by replaceing nitrogen within FRC with oxygenm
Traditional metions of preoxygenation (FM, BVM) insuffieincnet , thus use HHFNC or NIPPV



Back to Case 2: 
vomiting infant



Case 2



140 101 17

0.5
78

215.1

Ca 11.2

Ultrasound: normal pylorus



Back to Case 1: Asthma







143 107 7

0.5
149

233.3

Ca 8.6
Ph 3.9
Mg 1.9

14

39.8
27516.6

N86L6

ABG: 7.20/ 55/ 69
 BE: -4

Case 1



Case 2: vomiting infant





Malrotation with midgut volvulus

Abdominal Xray Upper GI



Differential for vomiting infant

Bilious
∗ Malrotation with volvulus
∗ Intestinal atresia
∗ Meconium ileus

Bilious or non-bilious
∗ Necrotizing enterocolitis
∗ Pyloric stenosis
∗ Hirschprung’s
∗ Inborn errors of metabolism
∗ Infection
∗ UTI, pneumonia, meningitis

∗ GERD
∗ Intussusception



∗ NEVER normal
∗ Surgical emergency until proven otherwise
∗ Potential for rapid decompensation
∗ Critical actions:
∗ Sepsis if ischemic bowel
∗ Treat metabolic derangements
∗ IVF resuscitation
∗ Antibiotics
∗ Upper GI
∗ Transfer to higher level of care

Infant with bilious emesis



Back to Case 1: Asthma



Vent settings?









PollHome



Neonatal Resuscitation



Birth on arrival



Delayed cord clamping

∗ More than 60 seconds
∗ Less IVH
∗ High BP and blood volume
∗ Less transfusions
∗ Less NEC

Presenter Notes
Presentation Notes
Both term and preterm
No data on DCC if in need of resuscitation



The newly born

∗ Term?
∗ Tone?
∗ Breathing/ crying?

 Initial steps: 
warm, position, clear secretions, dry, stimulation
Ventilate and oxygenate
Chest compressions
Epinephrine and/or volume



The newly born

∗ Initial steps:
∗ Warm, position, clear secretions, dry, stimulate

Presenter Notes
Presentation Notes
< 32 weeks



The newly born

∗ De-emphasize peri-partum suctioning
∗ No routine ETT suctioning for nonvigorous newly 

born with meconium-stained amniotic fluid

Presenter Notes
Presentation Notes
Routine intubation for tracheal suction in this setting is not suggested, because there is insufficient evidence to continue recommending this practice (Class IIb, LOE C-LD). In making this suggested change, greater value has been placed on harm avoidance (ie, delays in providing bag-mask ventilation, potential harm of the procedure) over the unknown benefit of the intervention of routine tracheal intubation and suctioning.
Therefore, emphasis should be made on initiating ventilation within the first minute of life in nonbreathing or ineffectively breathing infants.



The newly born

 Ventilate and oxygenate 
◦ Assess respirations and heart rate (<100)
◦ PPV (PEEP 5)
◦ Begin with FiO2 room air



The newly born

The most sensitive indicator for a 
successful response to each step is an 

increase in heart rate

Presenter Notes
Presentation Notes
During resuscitation, an increase in the newborn’s heart rate is considered the most sensitive indicator of a successful response to each intervention. Therefore, identifying a rapid, reliable, and accurate method to measure the newborn’s heart rate is critically important. In previous treatment guidelines, auscultation of the precordium was recommended as the preferred physical examination method, and pulse oximetry was
recommended as an adjunct to provide a noninvasive, rapid, and continuous assessment of heart rate during resuscitation

Clinical assessment unreliable and inacurate. Healthy newborns could not palpate pulse or underestimated HR. 3 lead EKG displayed reliable HR faster than pulse ox in 4 studies. 2 studies EKG more likely to detect HR in 1st minute. 

Does NOT replace the need for pulse ox to evaluate oxygenation
heart rate is used to assess the effectiveness of spontaneous respiratory effort, the need for interventions, and the response to interventions




Pulse oximetry

 Use oximetry if: (Class I, LOE B)
◦ Resuscitation anticipated
◦ PPV administered
◦ Persistent cyanosis
◦ Supplementary oxygen is administered 

 Attach probe to pre-ductal location 
◦ Right wrist or palm

Presenter Notes
Presentation Notes
oximetry be used when resuscitation can be anticipated, when PPV is administered, when central cyanosis persists beyond the first 5 to 10 minutes of life, or when supplementary oxygen is administered



Airway: endotracheal tube

Children > 2 years:
ETT size: (Age/4) + 4

ETT depth (lip):  ETT size x 3

Cuffed tube
Except newborns (<30 days)

ETT size: (Age/4) + 3.5

Uncuffed tube



Airway: pre-term tube sizes

ETT = uncuffed endotracheal tube size.

∗ 20-25 week gestation: 
∗ 25-30 week gestation: 
∗ 30-35 week gestation: 
∗ 35-40 week gestation: 

2.0-2.5 ETT
2.5-3.0 ETT
3.0-3.5 ETT
3.5-4.0 ETT



Intubation Rescue Devices: LMA

∗ Insert partially inflated
∗ Insert slightly sideways then rotate to midline 

when resistance met
∗ Intubating LMA for children 30 kg+
∗ Can fiberoptic smaller (usually >17kg)

∗ Size
∗ Can use down to 2 kg
∗ Cushion size = patients ear

Presenter Notes
Presentation Notes
Fiberoptic 17-30 kg



The newly born

∗ Chest compressions
∗HR < 60 despite ventilation
∗3:1 (15:2 if cardiac)

∗ 100% FiO2

∗ Epinephrine and/or volume
∗0.01 mg/kg (0.1 mL/kg) 1:10,000 
∗ 10 mL/kg IVF



Summary 2025 NRP

1. Newborn chain of care
2. Preparation by individual clinicians and teams
3. Deferred cord clamping for ≥60 seconds and can 

maintain skin-to-skin contact 
4. Prioritize effective ventilation 
5.  Ventilation corrective steps (LMA or ETT) 



Summary 2025 NRP

6. Avoid hypothermia and hyperthermia
7. Pulse oximetry to guide oxygen therapy and meet oxygen saturation 

target ranges
8. Chest compressions if HR <60 after ventilation corrective steps (ETT)
9. Epi If the HR <60 after chest compressions
10. If no heart rate by 20 minutes, discuss redirection of care

Home



The Most Well-Known Inventions from 
All 50 United States

Florida

Presenter Notes
Presentation Notes
FL-
Air conditioning�While the large-scale electrical air conditioning that enabled the great migration to the Sun Belt didn't take off until the early 20th Century, it was the "cooling system" developed by Apalachicola scientist John Gorrie that paved the way. His unique and somewhat primitive system of blowing air against ice cold cloths was even used as a treatment for a dying President Garfield in 1881.



The Most Well-Known Inventions from 
All 50 United States

New York

Presenter Notes
Presentation Notes

NY: Morris Michtom, a toy store owner, invented the teddy bear in 1902. He named it after Teddy Roosevelt. All I know is that a good hug was never far away fro anyone after that.



The Most Well-Known Inventions from 
All 50 United States

Montana

Presenter Notes
Presentation Notes

Montana: Throughout the 20th century, Maurice Ralph Hilleman invented more than three dozen vaccines, including vaccines for measles, mumps, hepatitis A, hepatitis B, chickenpox, meningitis, pneumonia and Haemophilus influenzae bacteria. No smart-aleck comment here. Thanks, man. Seriously.




The Most Well-Known Inventions from 
All 50 United States

Maryland

Presenter Notes
Presentation Notes

MD - In 1892, William Painter invented the bottle cap, which has changed very little to this day. For the first time, carbonation was able to be contained until opened, leading to amazing beverages and eventually to one of the number one causes of obesity



The Most Well-Known Inventions from 
All 50 United States

California

Presenter Notes
Presentation Notes

CA: John Augustus Larson invented the polygraph (lie-detector) machine in 1921. You have him to thank for the bad guys (and maybe your loved ones) getting thrown in the slammer.



The Most Well-Known Inventions from 
All 50 United States

Hawaii

Presenter Notes
Presentation Notes

HI: Wireless LAN was invented in Hawaii by the University of Hawaii in 1970. They needed a way to network between the islands, a problem us mainlanders never had.

Delaware: Eleuthere Irenee Du Pont invented Spandex in 1942. This was hands down the most important invention of the 20th century. Maybe of all time.




The Most Well-Known Inventions from 
All 50 United States

DelawareHome

Presenter Notes
Presentation Notes

HI: Wireless LAN was invented in Hawaii by the University of Hawaii in 1970. They needed a way to network between the islands, a problem us mainlanders never had.

Delaware: Eleuthere Irenee Du Pont invented Spandex in 1942. This was hands down the most important invention of the 20th century. Maybe of all time.




∗ SBP: (2 x age) +90
∗ Wt: (2 x age) + 10 kg
∗ RR: 60/30/15 rule

∗ 1 x ETT: (Age/4) + 4
∗ 2 x ETT: NG/OG/Foley
∗ 3 x ETT: Depth
∗ 4 x ETT: max Chest tube

Resuscitation: Numbers

Home



Thanks!

Mimi.Lu@ucsf.edu

Home
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