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Chapter 30  Pediatric Emergencies
OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints, Test Bank, IRCD, myNSPkit (online resource)

OEC Student Resources: Student text, Student CD, myNSPkit (online resource)

Chapter Objectives

Upon completion of this chapter, the OEC Technician will be able to:

30-1.
List and describe the anatomical and physiological differences between children and adults.

30-2.
List and describe the six stages of child growth and development.

30-3.
List the normal range of vital signs for each pediatric age group.

30-4.
Understand and be able to incorporate communication tips and techniques for assessing and interacting with a pediatric patient.

30-5.
Describe the signs and symptoms of respiratory distress and failure in a child.  

30-6.
List and describe the signs and symptoms of various pediatric disorders.

30-7.
List the most common cause of cardiac arrest in pediatric patients.

30-8.
List common causes of seizures in pediatric patients.

30-9.
List five indicators of potential child abuse and neglect.

30-10.
Define sudden infant death syndrome.

30-11.
Describe and demonstrate how to assess a pediatric patient, using the pediatric assessment triangle.

30-12.
Describe and demonstrate how to manage common pediatric illnesses and injuries.

Essential Content

I. Anatomy and physiology

A. Airway, smaller



1. Until approximately age 8, tongue is proportionally larger and bulbous in relation to the oral 



   cavity

     

2. Tonsil and adenoid swelling can cause serious respiratory distress



3. Epiglottis—softer and U-shaped



4. Larynx higher and more anterior in neck, funnel-shaped



5. Narrowest part of airway is at the glottis opening




a. Increases risk of foreign-body airway obstruction and its severity as it 




     occurs inferior to the vocal cords



6. Trachea, shorter and smaller, softer, and more flexible




a. Careful when opening the airway of an unresponsive child


B. Head proportionally larger and heavier



1.  Susceptible to heat loss from head



2. In rapid deceleration, head propelled forward first




a. Smaller brain, in larger cranium, allows for brain to move more freely within 




    skull




b. Infants, toddlers, and preschoolers at greater risk for both head injury and 



    traumatic brain injury


C. Greater body surface area, thinner skin, less muscle mass and body fat



1. Greater risk for heat loss



2. Faster absorption of toxins through skin



3. Multiple organ injury



4. Morbidity from burns


D. Musculoskeletal system



1. Infant cranial bones and fontanels



2. Child bones and ligaments softer, more flexible



3. Thoracic cage more pliable



4. Can absorb more force without breaking



5. Energy is transferred through the bones and muscles to underlying structures, 



    results in higher rate of internal organ injury



6. Growth plates—epiphyses




a. Located at ends of long bones, pelvis, and skull




b. Weak between the uncalcified cartilage cells and the calcified bone cells




c. Fractures commonly occur


E. Physiology


1. Higher rate of metabolism, burn energy more quickly



2. Fewer energy reserves



3. Breathing



a. Newborns breathe through nose





i. Obstructed nose—breathing difficulty quickly occurs




b. Infants and children rely on diaphragmatic breathing




c. Faster respiratory rate, and greater minute volume




d. Primary response to respiratory distress





i. Increase rate and effort of breathing





ii. Tire easily, higher incidence of respiratory failure



4. Proportionally less blood than adults, bleed at same rate



5. Higher heart rate and lower blood pressure



6. Arteries able to constrict more quickly 



7. Allows children to compensate better initially to shock



8. Compensatory mechanisms can fail quickly



9. Life-threatening shock with little or no warning



10. Hypovolemia can quickly lead to decompensated shock



11. Underdeveloped hypothalamus 

II. Human growth and development


A. Newborn (or neonatal)


1. 0–28 days of life


2. Chills rapidly



3. Same biological needs as adults


B. Infant


1. 2–12 months



2. Gross motor skills develop rapidly


C. Toddler


1. 12–36 months


2. Infinitely curious



3. Lack of comprehension about consequences of action



4. Language develops



5. Follows simple commands



6. Fine motor skills developing



7. Stranger fear



8. Begins to explore and climb


D. Preschool



1. 3–5 years



2. Engages in simple conversation, simple questions, “why” and “no” are favorite words


3. Toilet training



4. Imagination and inquisitiveness develop



5. Fine motor skills and eye-hand coordination 


6. Seeks greater independence


E. School age



1. 6–12 years



2. Less dependent on caregiver



3. Differentiates emotional and physical pain



4. Difficult to control emotion



5. Understands team concept



6. Difference between right and wrong is established


F. Adolescent


1. 13–18 years



2. Decision-making, abstract thinking, complex memorization skills are developed



3. Teens, especially males, feel invincible



4. Independence and privacy are important



5. Understands principles of law and government



6. Sensitive to own appearance 



7. Sexuality develops and sexual behavior may begin

III. Common pediatric illnesses and injuries 

A. Airway problems


1. Croup



a. Viral or bacterial infection, inflammation of larynx, trachea, and bronchi




b. Most common 6 months–3 years of age



c. Preceded by 2–3 days of cold-like symptoms




d. Sudden onset of symptoms, notable sharp, seal-like barking cough  



2. Tonsillitis



a. Viral or less commonly bacterial “strep throat”




b. Most common 5–15 years




c. Severe sore throat, difficulty swallowing



3. Foreign-body airway obstruction




a. Small objects—food, toy parts, coins; dislodged teeth, vomitus

b. Partial or complete obstruction

c. Food is primary cause 

 4. Bronchiolitis



a. Viral infection, inflammation of bronchioles




b. Most common under 2 years old




c. Fever, cough, difficulty breathing, possibly severe

 5. Pneumonia



a. Viral or bacterial infection of the lung




b. Can occur at any age




c. Aspirated foreign body, history of recurring respiratory infections, chronic illnesses at 




    greater risk




d. Preceded by upper respiratory infection, fever, and cough




e. Untreated lead to respiratory distress, respiratory failure, even respiratory arrest



6. Asthma



a. Reactive disease of small airways




b. Most common chronic illness in children 




c. Causes—viral illness, pollen, exercise, exposure to cold air




d. Characterized by marked constriction of bronchioles and wheezing

7. Epiglottitis



a. True emergency, life-threatening respiratory distress




b. Bacterial infection, severe inflammation of epiglottis




c. Complete airway obstruction




d. Most common in 1 ½–7 years old; rarely in adults 20–40 years (crack users)




e. High fever, sore throat, inability to swallow; hallmark sitting forward, very still, drools


B. Respiratory failure and cardiac arrest 


1. Respiratory failure—inability of the lungs to exchange gases properly




a. Children more susceptible 




b. Dyspneic—attempt to compensate by rapidly increasing both heart 




   and respiratory rate




c. As heart rate increases, heart’s oxygen needs increase




d. Results in increased work of breathing, can exhaust and overwhelm




e. Rate of respiration slows, child becomes hypoxic


2. Cardiac arrest subsequently occurs due to anoxia




a. Other causes of cardiac arrest: trauma, drowning, poisoning, underlying congenital 




    defect


C. Abdominal pain



1. Many causes, most common constipation or stool holding




a. Occur due to changes in dietary, sleep patterns, dehydration




b. Intentionally withhold bowel movement



2. Gastroenteritis


3. Appendicitis

D. Nausea, vomiting, and diarrhea (NVD)


1. Many causes: gastroenteritis, viruses, bacteria, parasites, tainted or unfamiliar food,


   lack of sleep, overstimulation



2. Depending on cause, range of severity from mild to life threatening



3. Severe vomiting and diarrhea can lead to marked dehydration, hypovolemia, and shock


E. Seizures


1. Classified as: 

a. Partial, affecting one part or side of the body

b. Generalized, affecting both sides simultaneously



2. Possible causes of seizures




 a. Fever, hypoxia, diabetes, epilepsy, toxins, head injury



3. Febrile seizures




a. Most occur in children between ages of 6 months and 5 years




b. Combination of infectious illness and elevated temperature




c. Generalized, usually last less than 5 minutes




d. Post-ictal phase lasts several minutes




e. Most febrile seizures are harmless



4. Status epilepticus—definition



5. Absence seizures




a. Last few seconds to a minute or more




b. Momentarily unresponsive to external stimuli




c. May have multiple absence seizures in a day




d. Unknown cause, may outgrow


F. Meningitis


1. Inflammation of meninges



2. Develops over 1–4 days, highly contagious



3. Lethargy, high fever, severe headache, stiff, sore neck



4. Infant fontanels may bulge outward



5. Life threatening—true medical emergency, prompt medical care


G. Poisoning


1.  Pediatric poisoning, toddlers and preschoolers at high risk



a. Medications, prescription, and over the counter




b. Toxic substances such as petroleum-based solvents, rodent poison, antifreeze 




    and others




c. Plants



d. Long-term lead poisoning



2. Adolescents, accident or intentionally



a. Excessive alcohol consumption



b. Alcohol toxicity, respiratory depression, or respiratory arrest

c. Intentional overdose may be related to depression and may constitute a suicide attempt


H. Sudden infant death syndrome (SIDS)


1. Cause unknown



2. No known way to prevent SIDS



3. Reduction in SIDS could be related to sleeping environment—have baby sleep on back

IV. Trauma

A. Leading cause of death in children over one year of age



1. Leading cause of death by trauma is motor vehicle crashes



2. Second is firearm-related and drowning



3. Blunt trauma is leading cause of injury


B. Head and neck injuries



1. Head injury common pediatric injury




a. Infants and toddlers





i. Relatively large head, weak neck muscles, more flexible bones and ligaments





ii. Difficulty controlling head movement





iii. Results in head leading the way in a fall





iv. Highly vascular nature, thin layer of skin can result in significant bleeding




b. Small children rapidly develop intracranial pressure



c. Adolescents 
i. Vehicle accidents—leading cause of head injuries

ii. Violent trauma—second leading cause  



2. Spine injury




a. Toddlers and preschoolers 

i. Lower incidence of spine injury

ii. Tend to have high cervical injuries




b. Adolescents




 i. Adult pattern of neck injuries





ii. Diving common source of cervical spine injuries


C. Chest and abdomen injuries



1. Child’s chest wall, more cartilage, less bone, less muscle




a. Leads to greater transmission of energy to underlying organs in chest cavity 




b.  Flail chest and displaced broken ribs rare




c. Contusion of the lung, heart, hemothorax, and pneumothorax can occur


2. Commotio cordis




a. Sudden death 

i. Usually healthy preadolescent male

ii. Struck in chest, or strikes hard surface

iii. Transmission of blunt force through child’s chest to heart

iv. Interrupts normal electrical pattern of the heart

v. Results in ventricular fibrillation, and, if not treated immediately, sudden cardiac death



3. Injuries to abdominal organs




a. Immature muscles provide less protection




b. Blunt force trauma—more energy is transmitted

 i. Intra-abdominal solid organs—liver and spleen

ii. Flank region—kidneys




 
iii. Can result in significant internal bleeding 




and lead to hypovolemic shock




c. Hollow organ trauma in nonpenetrating injuries less common



4. Younger children’s pelvic bones 

a. Softer and more flexible

b. Fractures less likely



5. Teenager’s pelvis




a. More adult-like




b. Increased risk of fracture


D. Extremity injuries



1. Growth plate part of bone more prone to fracture



2. Shaft of child’s bone more elastic and pliable than an adult, can bend instead of breaking,


    resulting in greenstick fracture


E. Children more likely than adults to have more severe and multiple injuries, affecting more than one 


   system

F. Burns and electrocutions



1. One of the most common childhood injuries




a. Scald-related burns most common, especially among toddlers and preschoolers




b. Open flames, school-age and adolescents


2. Chemical burns less frequent, affect older children more than younger



3. Electrical burns, infants and toddlers more susceptible
V. Child abuse and neglect


A. Child abuse definition: an act, or failure to act, on the part of a parent, caregiver, or any adult that


     results in serious physical or emotional harm or imminent risk of harm to any child



1. Physical


2. Emotional


3. Psychological


4. Sexual

B. Neglect defined as failure to provide for the shelter, safety, supervision, and nutritional needs 


    of a child


C. Child abuse is a legal term, not a medical diagnosis


D. Cultural norms provide vast differences in child treatment


E. Shaken baby syndrome (abusive head trauma)


1. Intentionally shakes a newborn, infant, or toddler



2. Whiplash effect causes child’s brain to forcefully contact the bones inside the skull


3. When to suspect shaken baby syndrome 

a. Suspected head injury in children less than one year

b. When caregiver cannot give plausible explanation of what happened


F. Reporting


1. Most states and provinces allow anonymous reporting



2. Shielded from lawsuit if reported to proper agency



3. Some jurisdictions, medical personnel required by law to report



4. Determine what local law is regarding mandatory reporting 

VI. Shock


A. Defined as state of inadequate tissue perfusion



1. Medical or traumatic origins


2. Children can suffer from all types of shock



3. Hypovolemic and distributive more frequent than cardiogenic or obstructive



4. Hypovolemic most common, can occur from:



a. Dehydration due to vomiting and diarrhea




b. Acute external blood loss




c. Internal bleeding



5. One pint can equal 30 percent of total volume



6. Smaller vascular reserve



7. Second most likely cause sepsis



8. Anaphylaxis due to: 




a. Insect bite




b. Food allergy




c. Exposure to a poison



9. Cardiogenic is rare unless congenital heart condition



10. Obstructive due to blunt chest trauma




a. Resulting in pericardial tamponade, or 




b. Tension pneumothorax 

VII. Assessment

A. Follows same steps as an adult



1. May need to modify based on child’s age and development level


B. Heart and respiration rate can change very rapidly because of:


1. Emotional response to injury



2. Fear from being approached by a stranger


C. Crying can make assessment difficult


D. Metabolic compensation methods can make condition appear stable when patient is in shock


E. Do not assume a child who does not exhibit signs of serious illness or injury is well


F. Carefully evaluate the child and mechanism of injury, or nature of illness


G. Assessment process



1. Scene size-up




a. Remove potential hazards




b. Do not overlook moving seemingly innocuous objects




c. If numerous hazards present, consider moving patient without spinal injury




d. If trauma suspected, attempt to determine the mechanism of injury




e. Observe proper Standard Precautions


2. Formulate general impression as you approach the patient, use pediatric triangle



3. Pediatric triangle allows rescuers to quickly assess sick or not sick




a. Appearance




i. Observe how the patient looks: ill or injured





ii. Unresponsive, or decreased level of responsiveness





iii. Labored breathing





iv. Pale or major bleeding





v. Limb deformities





vi. Continue to observe the patient for other clues





vii. Ask yourself: 

a) Is the child active and moving about or is he still and quiet?
b) Does the child make eye contact?
c) Does the child appear irritable or agitated?
d) Does the child respond to his caregiver’s voice?



b. Respiratory effort




i. Look for increased respiratory effort





ii. Respiratory distress may be found sitting upright, tripod position





iii. Infants may extend head and neck—sniffing position





iv. Use of accessory muscles noted
v. Nasal flaring

vi. See-saw breathing, paradoxical breathing

vii. Look for retractions

viii. Listen to how child is breathing, respiratory sounds

ix. Rate of breathing, ask yourself “is air moving; is air moving well”




c. Circulation 




i. Assess skin color or in difficult situations assess sclera of the eyes, lips,  





   or palms; should appear pink, not pale, mottled gray, or blue



4. If parent present, ask permission (consent) to assess and care for child



5. Primary assessment




a. Assess airway and respirations




b. Reassess ABCDs frequently




c. Request ALS and rapidly transport for ABCD-related compromise



6. Secondary assessment




a. Obtain SAMPLE from caregiver of young patient




b. Approach slowly and gently




c. Get down to their eye level




d. Alternate speaking and looking at the child and caregiver




e. Modify words for body parts as appropriate



7. Always be honest



8. Explain what you are doing to the child and parent



9. Show understanding and offer honest reassurance



10. Use care in phrasing questions



11. Parents and caregivers generally know what is normal and abnormal for their child



12. Use OPQRST if pain is initial complaint, ask where the pain is located



13. Ask if pain is associated with nausea, vomiting, or diarrhea




a. Ask how long NVD has been present



b. Ask how many known episodes of NVD


14. Very young child, ask if episodes of crying, how many hours, days



15. Fluid intake and output




a. For infants, how many bottles or feedings in past 24 hours




b. Ask if feedings have been normal




c. Ask if experiencing excessive urination, or has diarrhea



16. Ask about medications, vitamins, nutritional supplements, include OTC and herbal



17. Ask what has been done, and if any medications given


H. Physical exam



1.  Order of exam may be modified




a. Depending on child’s age 




b. Severity of problem



c.  May examine trunk and extremities first, head and neck last



2. Distract with a toy



3. Involve the child in the exam process



4. Allow parent to hold child, if condition allows



5. Acknowledge fear, be honest



6. Vital signs 

a. Respiration

i. Count for 30 seconds


ii. Respiratory rate most important vital sign


iii. Greater than 60 and less than 15 cause for concern

b. Circulation, pulse

i. Pulse brachial in small child, radial in teenager


ii. Absent peripheral pulse, in small child check femoral; carotid in teenager

c. Blood pressure


i. Use appropriately sized cuff


ii. Difficult to obtain if under 3 years


iii. Not a reliable indicator of shock



7. School-age and adolescents perform head to toe in usual manner



8. Preschooler and under begin palpating extremities, leave painful part until the end



9. Watch child’s face for reactions



10. Assess capillary refill and distal pulses



11. Check distal sensation



12. Assess skin color, note tenting



13. Examine pelvis gently



14. Expose and inspect abdomen, palpate each quadrant, DCAP-BTLS


15. Expose chest, look for trauma, listen to lung sounds if able, DCAP-BTLS



16. Palpate entire spine, watch face 


17. Gently inspect and palpate head and face




a. Use caution with infants—fontanels are delicate




b. Note fontanels level with scalp, sunken, or bulging




c. Check nose and ears for blood or fluid




d. Check nose and mouth 




e. Gently palpate neck, look at patient’s face for signs of discomfort



18. Lastly, assess injured areas




a. Be gentle




b. Take time to explain what you are doing and be honest, tell them it may cause 



     discomfort



19. Continue to monitor and perform frequent reassessments




a. Respiratory and circulatory status




b. Level of responsiveness




c. Skin color, and vital signs every 3–5 minutes



20. Suspect child abuse 

a. If parent or guardian is verbally abusive, or angrily berates child for being hurt

b. If child withdraws completely from parent

c. If child reacts with true fear

d. Look for other signs

VIII. Management


A. Treatment principles are the same as for an adult


B. Summon ALS and/or arrange for rapid transport to definitive medical care


C. Mitigate any hazards 


D. Correct any ABCD-related problems


E. Aggressively control any external bleeding


F. Smaller compensatory reserve, can go into shock quickly, often without external signs or symptoms


G. Looks sick, does not appear to be getting better with care, probably getting worse


H. May need to modify care depending on age



1. Neck must not be hyperextended if ventilations are needed



2. Under one year, airway opened with head-tilt, chin-lift to sniffing position 


3. Ventilations should be provided at a faster rate than for adults



4. Suspected spinal injury

a.  Use pediatric size C-collar or fabricate using a covered malleable splint (SAM)

b.  Immobilize on long spine board, pad as needed

c. Vest-style immobilization


I. Respiratory-related problems more common than cardiac disorders



1. Administer high-flow oxygen if altered level of responsiveness, appears ill, or obvious injury




a. Use pediatric mask




b. May frighten child, can apply bright-colored stickers




c. Gain assistance from parent or caregiver




d. Hold mask near patient’s face (blow-by)


J. Fractures


1. Splint in usual fashion


K. Airway-related disorders

1. Symptoms of pediatric airway-related disorders may decrease with cool air, or humidified air




a. Croup, tonsillitis, bronchiolitis



2. Potentially life-threatening airway problems




a. Asthma and epiglottitis 



b. Rapid transport, basic life support




c. Prescription for metered-dose inhaler; may assist caregiver in administering



3. Foreign-body obstruction




a. Manage in usual manner—see Respiratory Emergencies chapter




b. Continue BLS maneuvers, rapidly transport toward ALS care

L. Nausea, vomiting, diarrhea (NVD)


1. Difficult to manage in the field



2. Severe, do not allow anything by mouth



3. Rapidly transport to definitive care


M. Seizures


1. Do not restrain child



2. Do not put or allow anyone to put anything into patient’s mouth



3. Once seizure stops:



a. Open and clear airway as necessary




b. No spine injuries, place in recovery position 




c. Monitor airway and vital signs



4. Febrile seizures—cool patient with cool cloths placed in both axillae, groin, and forehead



5. Acetaminophen suppository inserted by parent or caregiver


N. SIDS



1. Little you can do



2. Advanced signs of death may be apparent




a. Rigor mortis




b. Livor mortis



3. Summon law enforcement 



4. Comfort family/caregiver

O. Other medical conditions managed as you would an adult, follow care recommendations described 


    in other chapters


P. Pay special attention to controlling external bleeding


Q. Shock


1. Difficult to manage in the field



2. Evacuate immediately if shock is suspected

Case Presentation  

You are paddling on the day-stretch of a popular whitewater river when you notice a woman on shore frantically waving you down. As you paddle up to her, she tells you that her eight-year-old granddaughter slipped getting out of her kayak and landed on a rock with her arm outstretched. You find the girl sitting with her legs in the water, cradling her arm against her life-jacket. She is shivering violently and her lips are blue. Her grandmother tells you that her upper arm and shoulder hurt. The girl is whimpering but screams and begins to cry when you approach.

What should you do?
Case Update

Smiling, you approach the patient and crouch down beside her. You introduce yourself to her and to her grandmother and reassure both of them that you are there to help. You ask and receive the grandmother’s permission to examine the child. Sensing her fear and pain, you ask the child her name. Although the grandmother already told you what happened, you ask the girl, “What happened?” and “Where does it hurt?” In response to your calm, caring approach, she stops crying and points with her left index finger at her right upper arm and shoulder.  

With the grandmother’s assistance, you carefully lift the child out of the water and onto more stable ground, being careful to protect her injured arm and shoulder. 

Recognizing that an 8-year-old has trouble regulating her internal temperature, you gently wrap the girl’s legs in a space blanket. With the help of other OEC Technicians, you carefully remove the child’s life-jacket, compliment her for wearing a helmet, and continue to wrap her torso in the space blanket.
What should you do now?

Case Disposition

After confirming that there are no immediate threats to life, you perform a secondary assessment, which reveals an obvious deformity over the lateral third of the right clavicle. There is also considerable bruising and swelling over the girl’s right upper arm. The girl begins to cry again, and you ask her why. She tells you she is afraid that you will hurt her or, worse, give her a shot. You reassure her that you don’t give shots, and tell her that you’d like to splint her arm, which will help take away some of the pain. You explain, however, to both the girl and her grandmother, that it might hurt when you move the arm into the splint and sling. The girl looks at her grandmother, who gives her an encouraging smile and tells you, “We’ll both be big girls.” 

The grandmother holds the child’s uninjured hand while you and the other OEC Technicians prepare to carefully splint, sling, and swathe the girl’s injury. You tell the girl that when you move her arm, she should take a deep breath in through her nose and blow it out hard through her mouth by instructing her to  “smell the roses and blow out the candle!” You continue to talk to the girl quietly, telling her a story while you splint the arm. When you are done she tells you it feels better.

You accompany the child and her grandmother downriver in a large oar boat, keeping a close eye on the girl’s respirations, appearance, and vital signs. Her vital signs remain stable. An ambulance takes her to the hospital.

The next day, the child’s mother calls and tells you that her daughter did indeed suffer a broken clavicle. Fortunately, her humerus was not broken and her arm was only deeply bruised. She thanks you for your calm, caring approach in helping her child.

Discussion Points
What ages of children would you expect to interact with at your area?

Do you have any children or grandchildren that you interact with on a regular basis?

When you were a child, did you ever break an arm or leg? Do you remember what it felt like?

Which of the common pediatric illnesses have you or your children had?

Can children get into areas where chemicals are stored at your area?

Does your area have a lodging area that you are required to respond to where you may encounter a SIDS event?

Are electrical outlets at your area protected to prevent toddlers or preschoolers from sticking something into the outlet?
Are OEC Technicians mandated reporters at your area or in your state or province? Does your area have a specific protocol for reporting child abuse or neglect?
What is your area’s protocol for treating a minor patient when the parent or guardian is not present? Who can you release an injured child to? What do you do with a minor child if you cannot locate or speak with a parent? 
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