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Goals 
• Who ever finished a “PALS” course and said 
“that was awesome”? 
• Present some high-yield portions of the PALS 
Provider Manual in a brief, retainable, format. 
 

• Leave you better prepared to assess and treat 
critically ill pediatric patients. 
 

• Leave you with a few short lists of medications, 
dosages and formulas ALS providers should never 
forget. 



Non-Goals 
• Memorize algorithms. 
 

• Review of neo-natal resuscitation. 
 

• Review of child or infant CPR. 
 

• Review of pediatric trauma resuscitation. 
 

• Review of pediatric toxicology. 
 

• Review of ethical and legal aspects of PALS. 
 

• Bore you or put you to sleep. 



Chapter 2 

Recognition of Respiratory Failure and 
Shock 



Chapter 2- Take Home Themes 
• Cardiac arrest is bad. 
 

• 2 common pathways to arrest in pediatrics: 
 1) Respiratory Failure 
 2) Decompensated shock 
 

• Early recognition and intervention reduces 
morbidity and mortality. 
 

• This recognition and intervention is the 
cornerstone of  “PALS” curriculums. 



Anticipating Cardiac Arrest 

“Pediatric cardiac arrest frequently 
represents the terminal event of 
progressive shock or respiratory failure 
rather than sudden collapse secondary to 
arrhythmia”. 



Anticipating Cardiac Arrest 
• Out of hospital arrests: 
 - trauma 
 - choking, submersion, asthma, PNA 
 - poisonings 
 - SIDS 
 

• In hospital arrests: 
 - sepsis 
 - respiratory failure 
 - metabolic disorders, arrhythmias, drugs 
 



Chapter 2- Take Home Themes 
Many precipitating conditions 

 
 
 

Respiratory failure       Shock 
 
 
 

Cardiopulmonary failure 
 
 

Death/Badness/Full recovery 



Chapter 2- Take Home Themes 
Cardiopulmonary Failure: 
 
1) Inadequate oxygenation and/or  
 ventilation- 
  i.e. respiratory failure  
 

AND 
 

2) Insufficient oxygen delivery to meet tissue 
needs- 
 i.e. decompensated shock 
 



Defining Respiratory Distress 
• “Distress” is precursor to respiratory failure. 
 

• Look, listen for s/s of increased work of 
breathing. Really eyeball this kid! 
 - noisy breathing 
 - tachypnea (fast) 
 - nasal flaring, retractions, accessory muscles 
 - tachycardia 
 

• “Normal” RR is inversely related to age: 
 - Neonate:  ≤ 40-60 
 - 1 y/o: ≈ 20-30 
 - 18 y/o: ≈ 12-20 



Defining Respiratory Failure 
• Inadequate oxygenation, ventilation, or both. 
 

• Typically caused by  
 - airway, 
  - pulmonary, or  
 - neuromuscular disease 
 

• Functionally: clinical state that requires 
intervention to prevent respiratory or cardiac arrest. 
 

• Clinically: respiratory “distress” accompanied by 
 - AMS, cyanosis, hypotension, bradycardia. 



Pediatric Respiratory Function 
• Oxygen consumption/needs are double that of 
adults: (6-8 mL/kg/min vs. 3-4 mL/kg/min) 
 

• So: when they finally run out of gas, they use up 
all oxygen quickly, and get bad FAST. 
 

• So: we want to avoid having them run out of gas 
by recognizing that this is a sick kid, and intervene. 
 

• The point: carefully assess rate, depth and quality 
of respirations. 
 



Evaluation of Respiratory Function 
• Mental status. 
 

• Respiratory rate. 
 

• Respiratory mechanics. 
 

• Air entry. 
 

• Skin signs. 



Evaluation of Respiratory Function 
Mental status 

 

• Continuous assessment tells you if child is 
improving or deteriorating. 
 

• In a big picture sense this is your most important 
vital sign. 



Evaluation of Respiratory Function 
Respiratory Rate 

 

• “Normal” RR is inversely related to age: 
 - Neonate:  ≤ 40-60 
 - 1 y/o: ≈ 20-30 
 - 18 y/o: ≈ 12-20 
 

• Quiet tachypnea (fast). 
 

• Bradypnea (slow)!!!!!. 
 

• Irregular respiratory rhythms. 



Evaluation of Respiratory Function 
Respiratory Mechanics 

 

• Head bobbing. 
 
• Retractions. 
 

• “Abdominal breathing”. 
 
• Wheezing or prolonged expiration. 
 

• Grunting. 
 
• Stridor. 



Stridor Mini-course 
• The word "stridor" is derived from the Latin word 
"stridulus," meaning creaking or whistling. 
 

 • Stridor is the audible sign produced by  
turbulent air flow.  
 

 • Obstructive lesions/constriction/inflammation of 
the airways produce turbulent air flow.  
 

 • The pathophysiology of this phenomenon is 
explained by Bernoulli's Principle. 



napkin 
Upper airways 
 
 
Cricothyroid 
 
 
 
 
Lower airways 

Distendible 

Non-distendible 

Distendible 



Stridor Mini-course 
• The word "stridor" is derived from the Latin word 
"stridulus," meaning creaking or whistling. 
 

 • Stridor is the audible sign produced by  
turbulent air flow.  
 

 • Obstructive lesions/constriction/inflammation of 
the airways produce turbulent air flow.  
 

 • The pathophysiology of this phenomenon is 
explained by Bernoulli's Principle. 
 

 • Personally I more easily grasp Martin’s 
Principle… 



get small  
Let’s get  
small. 



Martin’s Principle, i.e. whose getting small? 

 • Generally, expiratory stridor is indicative of 
intrathoracic obstruction. (think asthma) 

During expiration:  
 -intrathoracic airways compress   
 -extrathoracic airways expand  

 • Generally, inspiratory stridor suggests 
extrathoracic obstruction. 

 During inspiration:  
 -intrathoracic airways expand   
 -extrathoracic airways compress 

(get small) 

(get small) 



Evaluation of Respiratory Function 
Respiratory Mechanics 

 

• Head bobbing. 
 
• Retractions. 
 

• “Abdominal breathing”. 
 
• Wheezing or prolonged expiration. 
 

• Grunting. 
 
• Stridor. 



Evaluation of Respiratory Function 
Air Entry 

 

• Tidal volume and effectiveness of ventilation are 
assessed thru: 
 - chest expansion 
 - auscultation 
 

• Axillary area is furthest from conducting airways, 
thus is an important place to listen to assess distal 
air exchange. 



Evaluation of Respiratory Function 
Skin Signs 

 

• Peripheral cyanosis precedes central cyanosis. 
 

• Examine un-pigmented areas: nail beds, mucous 
membranes. 
 

• CRT < 2 seconds is normal. 
 

• Pink, warm and dry. 



Shock 
• Inadequate tissue perfusion to meet tissue 
metabolic demands. 
 

• You can parse this definition out many different 
ways: 
 - hypovolemic/cardiogenic/distributive 
 - compensated/decompensated 
 - high output/ low output 
 

• The PALS curriculum places emphasis on the 
physiologic compensated/decompensated  
paradigm. 



Compensated Shock 
• Inadequate tissue perfusion to meet tissue 
metabolic demands  agitation, ams, tachycardia, 
diaphoresis. 
 

• SBP within normal range for age. 
 

• What should SBP be? 
 

 - (age x 2) + 70 = 5th percentile     (1-10 y/o) 
 
 - < 1 y/o should be ≥ 60 mmHg 
 

• This is important, as recognition and treatment at 
this stage is associated with better outcomes. 



Decompensated Shock 
• Inadequate tissue perfusion to meet tissue 
metabolic demands  agitation, tachycardia, 
diaphoresis, acidosis, ⇓ uop. 
 

• SBP less than 5th percentile for age. 
 

 - (age x 2) + 70 = 5th percentile     (1-10 y/o) 
 
 - < 1 y/o should be ≥ 60 mmHg 
 

• Development of decompensated shock  
severely compromised organ perfusion   
rapid progression to cardiac arrest. 



Evaluation of CV Function 
• Heart rate. 
 

• Blood pressure. 
 

• Systemic perfusion. 



Evaluation of CV Function 
Heart Rate 

 

• Consider: HR x cc’s of blood/beat = cc’s of blood 
circulated each minute to the tissues. 
 

• Children are very rate dependent, as cc’s of 
blood/beat is small. 
 

• So, bradycardia is bad. 
 

• Children typically respond to shock with sinus 
tach “sinus tach demands evaluation for the 
presence of compensated shock.” 



Evaluation of CV Function 
Blood Pressure 

 

• Falls late in pediatric population endeavor to 
identify shock during compensated stage. 
 
• Minimal acceptable SBP: 
 

     < 1 y/o  1-10 y/o  > 10 y/o                   
        ≥ 60        (Age x 2) + 70        ≥ 90 



Evaluation of CV Function 
Systemic Perfusion 

 

• Sinus tach is non-specific, and hypotension is a 
late sign of shock. 
 

• So these indirect signs are important markers for 
early compensated shock. 
 - peripheral pulses 
 - skin 
 - brain 
 - kidneys 
 



Chapter 2- Final Thoughts 
• ABCD is the foundation of PALS- they speak 
directly to respiratory status; CV status, childs 
interaction with environment. LOOK AT THE 
KID…watch the kid. 
 

• Catagorize child’s physiologic status as: 
 - stable 
 - respiratory distress 
 - respiratory failure 
 - compensated shock 
 - decompensated shock 
 - cardiopulmonary failure 
 



Chapter 4 

Airway, Ventilation and Management of 
Respiratory Distress and Failure 



Chapter 4- Take Home Themes 
• Cardiac arrest is bad. 
 

• Respiratory failure is a common precursor to 
pediatric arrest.  
 - respiratory failure  brady  asystole. 
 

• Early recognition and intervention reduces 
morbidity and mortality. 
 

• Know how to manage the pediatric airway. 



Anatomy and Physiology 
• The pediatric airway differs from the adult: 
 

 1. smaller diameter 
 

 2. large tongue relative to the oropharynx 
 

 3. larynx is “high” and anterior 
 

 4. epiglottis is long, narrow and floppy 
 

 5. the narrowest portion of airway is below 
cords at level of cricoid ring, rather than at the 
cords as in adults. 



Significance of these differences: 
1. Smaller airway diameter 

 

A relatively small amount of edema or obstruction 
causes relatively large reduction in airway 
diameter. 
 • The normal infant  
glottis is a  
triangular aperture. 
  

 • 1 mm of edema  
reduces the cross- 
sectional area of ≈14 mm2 to just ≈ 5 mm2.  
 

 • This is a decrease in the original area of the 
glottic opening of 65%. 



Significance of these differences: 
2. Large tongue 

 

• More easily obstructs airway. Tongue is most 
common obstruction of airway in unconcious 
patient. 
 

• Can be more difficult to control during intubation. 



Significance of these differences: 
3. Anterior larynx 

 

• High anterior position of larnyx makes angle from 
base of tongue to glottis more acute. 
 

• Consider straight blade. 



Significance of these differences: 
4. Floppy epiglottis 

 

• Can be difficult to control during intubation. 
 

• Some prefer a straight blade in order to directly 
lift epiglottis out of field of view. 



Significance of these differences: 
5. Narrow cricoid 

 

• IF using an uncuffed ETT, size needs to be based 
on cricoid size, not on size of glottic opening. 
 

• The narrow cricoid forms a “functional” cuff by 
sealing against the tip of the uncuffed tube. 
 

• Typical:  <1y/o: 3.5mm uncuffed. 
  1-2y/o: 4.0mm uncuffed. 
  >2y/o: (age/4) + 4 uncuffed. 
 

• Cuffed tubes are typically chosen 0.5mm smaller- 
more in a minute.  



OP and NP Airways 
• Only purpose is to remove tongue as source of 
airway obstruction. 
 

• Does NOT secure airway. 
 

• OP: Tip of ear to corner of mouth. 
 

• NP: Tip of ear to tip of nose. Lubricate. Look at 
diameter. Use larger nares if possible. 



Bag Valve Mask 
• Usually initial treatment of choice for assisting 
ventilations. 
 

• Position, position, position! 
 - “sniffing” position for child 
 - towel under shoulders for infant. 
 

• E-grip and C-grip. 
 

• Choose the proper sized mask and bag! 
 

• Don’t pop their lungs. 
 

• Bag more slowly than your adreneline tells you 
to! 



Child “Sniffing” Position 



Infant Positioning 



“E” Grip 



“C” Grip 



Tracheal Airway 
• Position, position, position! 
 

• Have several tube sizes ready. 
 

• Have several blade sizes/shapes ready. 
 

• Depth: vocal cord mark; or ETT size x 3 
 

• Keep attempts as brief as possible. 
 

• Confirm tube location by at least 2 methods. 
 

• Exhaled CO2 detection “recommended”: 
 - required by MCEMS protocol. 
 - continuous waveform required, if available. 



Tracheal Airway 
• Both cuffed and uncuffed ETT are now acceptable 
for infants and children (2010 ECC). 
 

• Cuffed tubes:  
 lower re-intubation rates;  
 no greater risk of complications;  
 may decrease aspiration risk. 
 

• Typical:  <1y/o: 3mm cuffed. 
  1-2y/o: 3.5mm cuffed. 
  >2y/o: (age/4) + 3.5 cuffed. 
 

• Uncuffed tubes are typically chosen 0.5mm larger, 
as previously discussed.  



Tracheal Airway- BD Take Home Thoughts 
• Cuffed tubes are probably superior and a better 
choice. 
 

• Length-based tapes are more accurate for tube sizes 
than formulas in kids up to 35 kg (≈ 8-10 y/o) 
 

• The “pinky” sizing technique is very good in my 
experience. 
 

• I really do want continuous capnometry in ALL 
intubated patients, but especially kids, if available.  



Chapter 5 

Fluid Therapy and Medications for Shock 
and Cardiac Arrest 



Chapter 5- Take Home Themes 
• Cardiac arrest is bad. 
 

• Decompensated shock is a common precursor to 
pediatric arrest.  
 

• Early recognition and intervention reduces 
morbidity and mortality. 
 

• Know how to recognize and treat early 
compensated shock. 
 

• Know dosing and protocols for administering 
IVF, epinephrine and glucose in code situations. 



Fluid Resuscitation for Shock 
• Hypovolemia is the most common cause of shock 
in children. 
 

• Early restoration of circulating volume helps 
prevent progression to refractory shock or arrest.  
 

• Even in distributive forms of shock there is a 
relative hypovolemia, which may respond to IVF . 
 

• Consider initial volume resuscitation in all forms 
of shock. 
 

• Rapid establishment of IV/IO access is essential. 



How much fluid? 
• Bolus 20 mL/kg. 
 

• Repeat as needed (PALS); x1, then call 
(MCEMS). 
 

• 60-80 mL/kg in first hour is not unreasonable.  
 

• Do not infuse large volumes of dextrose-
containing fluids: 
 - osmotic diuresis 
 - rebound hypoglycemia 
 - hypokalemia 
 

• (MCEMS) EMT-P may consider Dopamine. 
 



Medications used in Cardiac Arrest 
• Goals: 
 1. increase heart and brain blood flow 
 

 2. stimulate spontaneous, or more forceful,  
  cardiac contractions 
 

 3. increase heart rate 
 

 4. suppress arrhythmias 
 

 5. reduce acidosis 
 

 6. provide dextrose for cellular metabolism 



General Cardiac Arrest Thoughts 
• Most children have terminal bradycardia or 
asystolic arrests. (from resp. failure or shock) 
 

• A minority have VF or pulseless VT.  
 

• Venous administration is the route of choice.  
 

• IO access can be used as a bridge to venous 
access, pursue it early. 
 

• Tracheal administration is possible with lipid-
soluble drugs: NAVEL. Increase dose, flush and 
bag behind dose. 



Cardiac Arrest and Epinephrine 
• This is THE drug for pulseless pediatric patients. 
 

• I remember this via Atropine = Adults.  
 

• You need to have epi dosing down cold. No 
excuses. 
 

• Has both α and β effects: 
 - α effects increase coronary perfusion 
 - β effects enhance contractility, stimulate  
  contractions, coarsen VF 
 

• Tracheal administration is typically at 10x the IV 
dose. 



Epinephrine Dosing 
     
      • 0.01 mg/kg IV or IO 
     • 0.1 mg/kg by ETT 
 
 
 

• You need to memorize these doses. 
 

• Problem is: in a Core you want to give 
your doses in volumes, not mg/kg. 
 

• Length-based tapes are again helpful, 
but not always immediately available. 



Epinephrine Dosing 
• This is further complicated by the fact 
that epi comes in two different 
concentrations. 
• 1:1000 
 

• 1:10,000 



Epinephrine Dosing 
• This is further complicated by the fact 
that epi comes in two different 
concentrations. 
• 1:1 
 

• 1:10 
(SQ, IM, ETT) 
 

(IV, IO) 
mg/mL 
 

  mg/mL 



x 0.01 mg 
      kg 
 

• kg 

Epinephrine Easy-Dosing, by BD 
• “10 fingers/toes”  use 1:10,000 concentration. 
 

• Learn to think in mL’s.  
 

• kg divided by 10 = mL’s per dose of 1:10,000.  
 

• Weight: (age x 2) + 10 = kg’s. 

x 10 mL 
   1 mg 
 

= 0.1 mL’s 

• 1:1000- the same volume calculation gives you a 
10x dose for ETT dosing. Vary dose by choosing 
different concentration, NOT by altering volume 
administered. 



Glucose- The Big Picture 
• Many pediatric patients have limited glycogen 
stores, which may be rapidly depleted. 
 

• This is particularly true with neonates.  
 

• Hypoglycemia can look just like hypoxemia, 
ischemia and shock. 
 

• It remains unclear whether hyperglycemia is 
harmful in the arrest/code situation. 
 

• Bottom line: ensure serum glucose is at least 
normal during resuscitation. 



Dextrose- Indications 
• Documented hypoglycemia. 
 

• Suspected hypoglycemia.  
 

• You get more style points for actually checking 
blood sugar and giving glucose when indicated, vs. 
reflexively administering to everyone. 
 
 

Dose: 0.5-1.0 grams/kg IV or IO 
 



Dextrose- Details, details 
• What is D50? D10? D5? 
 

• The numerical portion tells you how many grams 
per 100 mL’s.  
 - D50 = 50 grams dextrose/100 mL’s 
 - D25 = 25 grams dextrose/100mL’s 
 - D10 = 10 grams dextrose/100 mL’s 
 

• Hypertonic dextrose is sclerotic; so nothing more 
than D25 in children or (ideally) D10 in neonates. 
 

• Dilute D50 1:1 with sterile water  D25. 
 

• Dilute D25 1:1 with sterile water  ≈D10. 



Dextrose Easy-Dosing, by BD 
• Find a simple way to memorize this which works 
for you. 
 

• Foundation Fact: usual dose is 1 gram of 
dextrose/kg IV. 
 

• Foundation Fact: 4 mL’s of D25= 1 gram of 
dextrose. 
 

• So: 4 x kg = mL’s of D25 to= 1 gram/kg IV. 
 

• Foundation Fact: Age x 2 + 10 ≈ weight in kg. 
 - Again, length-based tapes can be helpful. 



Dextrose Easy-Dosing, by BD 
Here is another way to look at it: 
 

• D50: each mL has 50% of a gram of dextrose. 
 

• D25: each mL has 25% of a gram of dextrose. 
 

• D10: each mL has 10% of a gram of dextrose. 
 
• So:  2 mL’s of D50 
 4 mL’s of D25 ALL = 1 gram of dextrose 
 10 mL’s of D10 
 
• Again: 4 x kg = mL’s of D25 to give 1 gram/kg IV. 
 



Medications used in Cardiac Arrest 
• Other medications mentioned in this section: 
 - vasopressin 
 

 - calcium chloride (de-emphasized in 2010) 
 

 - sodium bicarbonate 
 

 - dopamine 
 

 - dobutamine 
 

 - others… 
 

• Atropine is not mentioned in this section of the 
PALS textbook 



Chapter 8 

Rhythm Disturbances 



Chapter 8- Take Home Themes 
• Cardiac arrest is bad. 
 

• Cardiopulmonary arrest in infants and children is 
rarely sudden.  
 

• Arrest typically represents a progression of 
respiratory failure or shock. 
 

• Prototypical: Apnea  bradycardia  asystole. 
 

• Sudden collapse can be from primary arrhythmic 
cardiac arrest. 



Nonpharmacologic Interventions 
Defibrillation 

 

• THE treatment for VF and pulseless VT.  
 

• 3 possible outcomes: 1) sinus returns; 2) asystole; 
3) VF/VT persists  asystole. 
 

• Ventilation, oxygenation, CPR and drugs may 
each aid in increasing likelihood of conversion. 
 

• 2 min. of CPR between escalating shock doses. 
 
  Dose: 2 J/kg  4 J/kg  4 J/kg or more 



Nonpharmacologic Interventions 
Synchronized Cardioversion 

 

• Specifically timed delivery of shock.  
 

• Reduces possibility of “Q on T”  VF. 
 

• Terminates rapid rhythms (SVT, AF, flutter, VT) 
in patients with a perfusing rhythm. 
 

• Sedation and analgesia when practical.  
 
 Dose: 0.5-1 J/kg  2 J/kg 



Nonpharmacologic Interventions 
Transcutaneous Pacing 

 

• For bradyarrhythmias.  
 

• Particularly 3rd degree heart block, sinus arrest. 
 

• Pacing is NOT helpful in children with 
bradycardia due to respiratory failure, acidosis, etc. 
 

• Transcutaneous pacing is usually a bridge to 
transvenous or permanent pacer. 
 

• Consider sedation and analgesia. 



Nonpharmacologic Interventions 
Vagal Maneuvers 

 

• For SVT.  
 

• Ice filled glove to forehead for 10-15 seconds is 
most effective technique in children. 
 

• SVT will terminate in seconds if this is going to 
work. 
 

• If second attempt fails- try another method, 
shock, etc as indicated. 
 

• Children can Valsalva by blowing through an 
obstructed straw. 



Bradyarrhythmias- “Too Slow” 
• Hypoxemia is most common cause. 
 

• Bradycardia = establish airway and provide 
adequate oxygenation and ventilation.  
 

• < 60 bpm associated with symptomology. 
 

• If addressing A and B do not work, begin 
compressions and give drugs: 
 - Epi is first-line choice; 
 - Atropine may help if due to primary AV 
 block, instead of hypoxia, shock, etc. 
 

• If drugs don’t work, consider pacing. 



Brady EKG 



Tachyarrhythmias- “Too Fast” 
• Sinus can be as fast as 180-220 in children and 
infants respectively. 
 

• Fast rhythm may be appropriate for child’s 
clinical condition (i.e. compensatory sinus tach) 
 

• Question #1- is it narrow or wide?  
 

• Question #2- is the child stable or not?  
 

• Fast + hemodynamic instability = electricity. 
 

• Fast + stability = depart scene, O2, monitor, ekg, 
IV, think. 
 



Sinus Tach EKG 



Sinus Tachycardia 
• Sinus tachycardia is a non-specific clinical sign- 
not a true arrhythmia. 
 

• Fever, fear, pain, hypoxia, anemia, toxins/drugs, 
hypovolemia, etc. 
 

• Correct ST by treating underlying cause.  
 

• Do not attempt to decrease rate with drugs or 
electricity. 
 

• ST in infants usually < 220. 
 

• ST in children usually < 180. 



SVT EKG 



SVT 
• Can be difficult to differentiate from ST. 
 

• No history of fever, fear, pain, hypovolemia, etc? 
 

• Often no P waves discernible if rate >200.  
 

• AVNRT vs AVRT.  
 

• SVT in infants usually > 220; children > 180. 
 

• Instability = cardioversion. 



SVT- Medications 
• Adenosine. (ideally discussed with EDP per MCEMS) 
 

Dose: 0.1 mg/kg IV/IO 
 

• Repeat at 0.2 mg/kg. (Max: 6 mg  12 mg) 
 

• Rapid flush behind dose.  
 

• Only effective for converting AVNRT. 
 

• Will NOT terminate AF/flutter, atrial tachycardia, 
VT . 
 

• However, it may help diagnose these if you run a 
strip as you push the adenosine. 



Adenosine EKG 



VT EKG 



Ventricular Tachycardia c pulse 
• Uncommon in pediatric age group. 
 

• Tends to deteriorate to pulseless VT or VF. 
 

• Typically in child with structural heart disease.  
 

• Wide + Fast + Pulse = VT until proven otherwise.  
 

• Torsades = magnesium, overdrive pacing? 
 

• Instability = cardiovert at 0.5-1 J/kg  2 J/kg. 
 

• Pulselessness = defibrillation at 2/4/4 or more 
J/kg. 



VT- Medications 
• Bretylium (Pleistocene).  
 

• Procainamide (Inquisition).  
 

• Lidocaine (20th century). 
 

• Amiodarone (21st century). 
 

• Look up doses. 
 
• Note: Lidocaine only med currently approved in 
MC; but not listed in 2010 ECC guidelines. Soon 
we are going to have to decide what to do about 
Amiodarone cost, expiration, etc. 



Pulseless Arrest-“Collapse Rhythms” 
• No signs of life. 
 

• “Shockable” vs. “Nonshockable” is crucial early 
decision “push hard, push fast” while awaiting 
AED. O2. 
 

• Asystole with bradycardia are most common 
end game of hypoxic events.  
 

• “Shockable”: VF, pulseless VT.  
 

• “Nonshockable”: Asystole, PEA. 



Asystole and PEA 
• High quality, non-stop, CPR is the cornerstone. 
 

• Prognosis for intact neurologic survival is poor. 
 

• Defib and pacing are not effective.  
 

• Epi, epi, epi. 
 

• 0.01 mg/kg IV/IO q 3-5 minutes. 
 

• 2 minutes cycles of CPR and brief rhythm check.  
 

• Continue until rhythm changes, hand-off, or TOR.  
 

• There is no survival benefit from “high-dose” epi.  
 

 



Asystole and PEA… 
• Atropine no longer mentioned (2010). 
 - may still have a roll in slow, pulseless 
patient (PEA) you feel is due to a primary AV 
block. 
 

• I feel the 5 H’s and 5 T’s are still worth thinking 
through PEA often involves obstruction of 
venous return (think tension pneumo), or 
hypovolemia, hypoxemia (fix these things). 



VF EKG 



VF/Pulseless VT 
• Uncommon terminal rhythm in pediatric group. 
 

• Defibrillation is the definitive treatment. 
 Dose: 2 J/kg  4 J/kg  4 J/kg or more. 
 

• Survival is better if early, high quality, non-stop 
CPR.  
 

• Survival is better if you minimize time between 
last compression and shock delivery. 
 

• Persists/recurs: antiarrhythmic 
  



Termination of Resuscitation 
• Most children who experience a cardiac arrest 
will not survive. 
 

• Children with hypothermia, toxic drug exposures, 
and in some cases VF/VT tend to do better. 
 

• If there is no return of spontaneous circulation 
despite PALS interventions, it is time to stop. 
 

• The PALS text uses 30 minutes as a outside 
timeline to work a pediatric code. 



Top Ten Medications and Dosages 
• Oxygen 
 

• Glucose   4 mL/kg of D25 
 

• IVF boluses  20 mL/kg 
 

• Epinephrine  0.01 mg/kg  (0.1 mL/kg of 1:10) 
 

• Defibrillation  2 J/kg 4 J/kg 4 or more J/kg 
 

• Cardioversion  0.5-1.0 J/kg  2 J/kg 
 

• Radiant heater/blankets 
 

• Atropine   0.02 mg/kg   (0.1 mg; 0.5 mg) 
 

• Adenosine   0.1mg/kg      (6 mg) 
 

• Vagal maneuvers 



Summary 
Chapter 2: Recognition of Respiratory Failure and Shock 

• Cardiac arrest is bad. 
 

• 2 common pathways to arrest in pediatrics: 
 1) Respiratory Failure 
 2) Decompensated shock 
 

• Early recognition and intervention reduces 
morbidity and mortality: 
 - know what Respiratory Distress looks like. 
 - know what Compensated Shock looks like. 
 

• This recognition and intervention is the cornerstone 
of the PALS curriculum. 
 



Summary 
Chapter 4: Respiratory Distress and Failure 

• Cardiac arrest is bad. 
 

• Respiratory failure is a common precursor to 
pediatric arrest.  
 - respiratory failure  brady  asystole. 
 

• Early recognition and intervention reduces 
morbidity and mortality. 
 

• Know how to manage the pediatric airway. 



Summary 
Chapter 5: Fluid and Medications for Shock and Cardiac Arrest 

• Cardiac arrest is bad. 
 

• Decompensated shock is a common precursor to 
pediatric arrest.  
 

• Early recognition and intervention reduces 
morbidity and mortality. 
 

• Know how to recognize and treat early 
compensated shock. 
 

• Know dosing and protocols for administering 
IVF, epinephrine and glucose in code situations. 



Summary 
Chapter 8: Rhythm Disturbances 

• Cardiac arrest is bad. 
 

• Cardiopulmonary arrest in infants and children is 
rarely sudden.  
 

• Arrest typically represents a progression of 
respiratory failure or shock. 
 

• Prototypical: Apnea  bradycardia  asystole. 
 

• Sudden collapse can be from primary arrhythmic 
cardiac arrest. 
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