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Helen Devos Children’s Hospital
Grand Rapids, MI 

presents

“THE PEDI EXPRESS”

The Pedi Express – Children’s Stories for Caring Nurses

devoschildrens.org
Outreach Services: 
616-391-2572; gwen.fosse@devoschildrens.org
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“Waiting to Inhale”

Sarah Van Houten RN MSN FNP, Heidi Ventline BS MS PA-C, 
Caroline A. Rich RN MSN CPNP, Wendy Burdo-Hartman MD, 

Susan Millard MD, John Schuen MD, Alesia Derks RN MS, 
Gwen Fosse RN MSA, Kelli Waller RN BSN CPN, 

Pediatric Respiratory Care
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Sarah VanHouten FNP-C 

Heidi Ventline PA-C

Pediatric Pulmonary, Sleep Medicine, and Cystic Fibrosis 
Clinic

Pediatric Respiratory Stuff
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Kid Airways
� Infants are obligate nose breathers 

� Small amounts of mucus can obstruct
� Toddlers are belly breathers
� Upper and lower airway smaller
� Tongue larger in proportion to the mouth

� Can occlude airway
� Airway comprised of more soft tissue

� Hyperflexion can occlude airway
� Trachea shorter, cartilage soft
� Cricoid cartilage more narrow
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Pediatric Airway Considerations

More anterior than the adult

� less head tilt to open the airway

Smaller diameter of airway than the adult

� easily blocked by secretions or blood

Large tongue in relation to jaw size

� likely to cause obstruction when child is 
unconscious
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Pediatric Airway Considerations
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Airway differences

Funneled shape larynx
Narrowest part of infant’s larynx is the 
undeveloped cricoid cartilage, whereas in 
the adult it is the glottis opening (vocal 
cord)

Tight fitting ETT may cause edema and 
trouble upon extubation

Uncuffed ETT preferred for patients < 8 
years old

Fully developed cricoid cartilage occurs 
at 10-12 years of age

�����������

Image from: 
http://www.hadassah.org.il/NR/rdonlyres/59B531
BD-EECC-4FOE-9E81-
14B9B29D139B1945/AirwayManagement.ppt
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A silent chest is an ominous sign of low blood oxygen in the 
pediatric patient.

Breathing Considerations

Pediatric Respiratory Rates

Age Rate (breaths per minute)

Infant (birth–1 year) 30–60

Toddler (1–3 years) 24–40

Preschooler (3–6 years) 22–34

School-age (6–12 years) 18–30

Adolescent (12–18 years) 12–16
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Airway positioning for children < 2yrs
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Breathing Considerations

A child’s primary response to respiratory distress is to 
increase the rate and effort of breathing.
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A child may have pronounced retractions of the chest wall 
because the chest wall is less muscular and has more flexible 

bones. 14

Signs of Respiratory Distress/Failure

� Retractions
� Accessory muscle use
� Sweating
� Prolonged expiration
� Cyanosis
� Apnea
� Change in LOC

� Long periods of tachypnea/ 
tachycardia progressing to slow 
resp/bradycardia

� Grunting 
� Stridor
� Head bobbing
� Nasal flaring
� Inability to lie down
� Agitation

15 16

17 18

Kids that Code 

� Respiratory Arrest-Bradycardia-Cardiac Arrest

� Proper ventilation will improve status

� Kids that have cardiac arrest have poor prognosis
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Respiratory Assessment

� Rate
� Depth
� Ease
� Labored
� Rhythm
� Breath sounds
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Rate Assessment

� Rapid or slow

� Normal for age

� Baseline
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Depth Assessment

� Normal

� Shallow

� Retractions-describe 
severity & location

� Thoracic or abdominal 
excursion
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Ease Assessment

� Effortless

� Dyspnea

� Nasal flaring

� Head bobbing

� Grunting

� Position of comfort
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Labored Assessment

� Continuous

� Intermittent

� Steadily worse

� Sudden onset

� With rest or activity

� Associated with pain
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Rhythm Assessment

� Regular vs irregular

� Apneic
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Breath Sounds Assessment

� Clear= non-impeded gas exchange

� Coarse= impedance of airway

� Crackles(rales)= excess fluid

� Wheezing= constricted airways
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Emergency Equipment

� Emergency drug sheet (child’s wt)

� Suction  

� Bag and mask(infant, child, adult)

� Pulse Ox & HR Monitor

� O2 flow meter, O2 tubing
� Nasal cannula, venturi, non-rebreather
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Bag and Mask

� Appropriate size bag and mask

� Cannot use bag/mask as blow by O2 
� (pop off valve) 

� Good seal important to ventilate  

� Adrenaline rush=bag too fast

� Look for chest rise and fall-too much 
pressure =can cause pneumothorax
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Bag-Mask Placement

Image from: http://www.hadassah.org.il/NR/rdonlyres/59B531BD-EECC-
4FOE-9E81-14B9B29D139B1945/AirwayManagement.ppt
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Respiratory Abnormalities

30

Structural Disorders
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Choanal Atresia

� Can be unilateral or bilateral (urgent repair)

� Crying relieves the obstruction

� Failure to pass a small catheter through the nostrils 
easily should raise suspicion

� Diagnosis confirmed by CT or direct visualization of area 
with installation of contrast

� Definitive treatment is surgery

� Associated with other congenital defects
32

Choanal Atresia

Tewfik, T. “Choanal atresia” emedicine.com

http://www.emedicine.com/ent/topic330.htm
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Pierre Robin Sequence
Occurs in 1/8500 births

Mandibular hypoplasia, micrognathia, cleft 
palate, retraction of inferior dental arch, 
glossptosis

Severe respiratory and feeding difficulties

Associated with OSA, otitis media, hearing 
loss, speech defect, ocular anomalies, 
cardiac defects, musculoskeletal (syndactyly, 
club feet), CNS delay, GU defects)

Tewfik, T. “Pierre Robin Syndrome” emedicine.com

http://www.emedicine.com/ent/topic150.htm
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Subglottic Stenosis

� Congenital or acquired-ETT

� Stridor with inspiration & expiration

� Stridor worsens with increased resp. effort

� Viral infections may exacerbate

� Diagnosis made by laryngoscopy

� Milder cases=can outgrow

� Severe cases=surgical intervention & trachs

35 36

Mass Lesions

Hemangioma is most common
� Usually discovered before 6mos of age
� Signs of upper resp obstruction-stridor
� Often will have similar lesions on skin 
� Can regress spontaneously, but may need laser treatment or 

trach
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Tracheomalacia

� Most common anomaly of the trachea

� Trachea cartilage is inadequate to maintain airway 
patency

� Tracheal collapse during exhalation

� Coarse persistent wheezing, prolonged exp. phase, 
croup like cough

� Symptoms increase with agitation or upper resp. tract 
infections

� Condition usually improves over time
38

Tracheoesophageal Fistula

Infants present in first hrs of life 
with copious secretions, 
choking, cyanosis, and resp
distress

Inability to pass an orogastric tube 
into stomach

Diagnosis made by CXR

Requires surgical intervention
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Tracheal Compression

Present in infancy with symptoms of chronic airway 
obstruction (stridor, coarse wheezing, croupy cough)

Caused by abnormal vessel location - vascular ring, 
double aortic arch

Symptoms worse in supine position

Feeding difficulties

Diagnosis made by UGI

Surgery
40

Vascular ring
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Cystic Fibrosis

Most common lethal genetic 
disease in US

1:3000 white births

Major cause of pulmonary & 
GI morbidity in kids

Prognosis has improved-
median survival is 37.5 yrs

Meconium ileus @ 
birth(17%)

Infants present as FTT, 
respiratory compromise or 
both

Diagnosis=positive sweat 
test(>60mmol/L) is the gold 
standard
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CF Treatment

GI treatment

Adequate nutrition

Pulmonary treatment aimed at 
breaking the cycle of infection 
and inflammation

Lung transplant for end stage 
disease

Drawn by an 18 year old 2 weeks before his death from CF
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CF – Newborn Screening in Michigan

Universal screening in Michigan – Oct. 1, 2007
Heel stick- blood spot card, one stick only
Two stages
False positives
� only 1 in 10 positive screenings will actually 

result in positive diagnosis
Positive screen
� Referral to CF center – sweat chloride, genetics, 

and pediatric pulmonology all in the same day at 
HDVCH

EARLY DIAGNOSIS AND BETTER TREATMENT HAS 
RESULTED IN LONGER SURVIVAL!
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Infectious Disorders

Croup

Epiglottitis

Bronchiolitis

Pertussis

Pneumonia

Pleural effusion
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Croup - Laryngotracheobronchitis

� Younger kids in the fall and early winter
� Most often caused by parainfluenza virus
� URI followed by barking cough and stridor
� Edema in subglottic space
� Low grade or absent fever, tachypnea
� Can image lateral neck and look for subglottic

narrowing-”steeple sign”
� Treatment - racemic epi, oxygen, decadron
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Classic Steeple Sign
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Epiglottitis

� True medical emergency
� H.Flu
� Sudden onset of fever, 

dysphagia, cyanosis,muffled 
voice, drooling, soft stridor, & 
inspiratory retractions

� “sniffing dog” position
� Total airway obstruction=resp

arrest
� Treatment=intubation & Abx www.humanillnesses.com
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Bronchiolitis
� Common cause of 

hospitalizations in infants
� Most common in late fall 

and winter
� Acute onset of tachypnea, 

cough, rhinorrhea, and 
wheezing

� Bronchioles become 
inflammed, swell, and fill 
with mucus

� RSV most common 
pathogen

� Can be fatal for kids with 
underlying conditions
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It’s all in how you say it..

All RSV causes bronchiolitis (Well, there are a few 

exceptions)

All bronchiolitis is not caused by RSV
� Adenovirus, paraflu, influenza
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Bronchiolitis(cont.)

Supportive Therapy-O2, suction, hydration

Good hand washing/isolation

Symptoms may last up to 3 weeks

Most are not contagious after 8th day of 
symptoms(can return to day care & school)

Diagnosis=clinical symptoms
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Bronchiolitis

Incubation—5 to 7 days sometimes shorter

Duration

� Median duration of symptoms +/- 12 days
� Apnea 48 to 72 hours

� Wheezing 1 to 2 weeks post discharge
� Pulse ox readings of 92-96% for several weeks

� Cough and noisy breathing for 3 to 4 weeks
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Bronchiolitis Guideline at HDVCH

Uncomplicated bronchiolitis

� Age 1- 12 months
� Exclusions: CF, BPD, Congenital Heart Disease, 

Immunodeficiency, severe co- morbidity or those 
requiring mechanical ventilation or intensive 
care.

53

Bronchiolitis - Key Treatment Principles

Oxygenation

Suctioning

Hydration

Thermoregulation

bbgnasalaspirator.respironics.com
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Bronchiolitis - Not Routinely Indicated

Antibiotics

Chest x-ray

Inhaled medications (trial)

Chest physiotherapy (CPT)

Steroids

Labs-CBC, BMP, RSV swabs

Continuous oximetry monitoring



PPT Demonstration_CA_050508

55

Respiratory Distress Score

= or > 1 lpm< 1 lpmNone
O2 Requirement 

(>92%)

> 1:31:2 to 1:3< 1:2I:E Ratio

Inspiratory & ExpiratoryExpiratoryNoneWheezes

Neck or abdominal 
muscles

RetractionsNormalAccessory Muscle

Tachypnea (>60)Elevated (40 -60)Normal (<40)Respiratory Rate

210
Score

Measure
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Pertussis
Highly contagious by respiratory droplets

Immunization decreases the frequency & 
mortality of the disease 
� DTaP

Many immunized adolescents & adults are 
susceptible & transmit the disease to infants

Apnea common in kids<6mos of age
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Pertussis(cont.) - Three Stages
Catarrhal - mild URI-most contagious now & until 1st

two wks after cough onset

Paroxysmal-cough w/ paroxysms

Convalescent

Symptoms last 6-8 weeks

“One hundred day” cough
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Pertussis(cont.)

� Diagnosis confirmed  by culture (DFA is quick, but can 
be falsely negative)

� Characteristic cough-inspiratory whoop after sharp 
intake of breath (post-tussive emesis)

� Fever is absent or low grade
� Supportive care-feeding difficulties-NJ, O2, suction

� Place on smart monitor-can download
� Macrolide given during catarrhal stage can limit the 

spread (no effect on course of illness)
� Patient may come out of isolation after drug therapy 

complete
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Pneumonia

� Inflammation of pulmonary tissue & consolidation of 
alveolar space

� Microorganisms invade lungs through respiratory tract

� Viral(70-80%) bacterial(10-20%) atypical 
� mycoplasma

� Tachypnea, cough, malaise, chest pain, retractions, 
crackles, decreased breath sounds, abdominal pain, 
fever

� Diagnosis=clinical symptoms & CXR

� Treatment is supportive & ABX 60
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Pleural Effusion
� Can be present with 

pneumonia-usually 
empyema

� Tachypnea, cough, fever
� Decreased breath sounds
� Confirmed by CXR, CT scan
� Depending on size-may 

need chest tube, VATS 
procedure

� Antibiotics-min 3wks
� Most common organism-

strep pneumo, then 
MSSA/MRSA

www.med.yale.edu
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Pneumothorax
� Accumulation of air in pleural space(external 

trauma)
� Can happen spontaneously(adolescents)
� Pain and dyspnea, decreased breath sounds
� Confirmed by CXR
� Treatment depends on amount of air, may 

need needle aspiration and chest tube

www.nlm.nih.gov www.med.yale.edu
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Chronic Lung Disease

� Any disorder that produces acute lung injury 
and/or requires treatment with positive-
pressure mechanical ventilation & high O2 
during the initial weeks of life

� Most often found in premature infants
� May improve over time
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Management of CLD

Bronchodilators - inhaled

Corticosteroids- inhaled 

CPT 

Diuretics, possible fluid restriction
� Lasix and aldactazide

Nutrition – need increased calories due to increased work of 
breathing 

Oxygen-reduce risk of chronic hypoxemia

Monitor neurodevelopment 66

Pediatric Asthma

� Ineffective breathing due 
to:
� Bronchoconstriction
� Inflammation
� Mucus plugging
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Asthma Triggers

Smoke

Medications

Allergens

Irritants

Exercise

Weather

Emotions

Health Conditions/Infections
68

Asthma-Rule of Two’s

Persistent-Symptoms > two times/week or 
waking at night (cough) > two times/month-
needs rescue AND controller meds

Intermittent-does not meet above criteria-
needs rescue meds
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Nursing Care in Pediatric - Asthma

ABC’s

Medications-bronchodilators, corticosteroids, possibly 
antibiotics

Oxygen therapy, pulse oximetry monitoring

Education – Asthma Action Plan, Pulm Rehab
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Pediatric Asthma Action Plan
Medications prescribed according to zones

Peak flow measurement results are assessed as one of the 
zone criteria

JCAHO mandate

Green Zone-PF within 80% of personal best  
� No signs of asthma – no cough, wheeze, chest tightness, 

or SOB
� Can do usual activities
� No additional treatment needed
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Pediatric Asthma Action Plan

Yellow Zone-PF 50-80% of personal best
� Cough, wheeze, chest tightness, or SOB present
� Waking at night d/t symptoms
� Can do some but not all usual activities
� Trial of bronchodilator/repeat/may need steroid, PCP

Red Zone-PF <50% personal best
� One or more of the following: Very hard breathing, breathing 

meds not effective, cannot do usual activities, constant 
cough, cyanosis, need rescue meds > q4hours, retractions, 
trouble talking or walking, accessory muscle use for 
breathing

� Seek immediate treatment
72
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Discharge of a hospitalized pediatric asthma 
patient

Asthma medications
� Controller meds
� Rescue meds

No smoking in the house or car

By law, children who know how to use inhaler may have it at 
school

Maintain a log of peak flows and report findings to doctor

Asthma Action Plan completed

Referral to Asthma Network of West Michigan – (616) 913-
1430

Family/patient to have influenza vaccine 74

ALTE - acute life threatening event

Very frightening for parents

Apnea > 20 seconds 

Change in muscle tone- limpness or rigidity

Change in color-pale and mottled

Choking or gagging

75

ALTE-causes

Determine central or obstructive

Respiratory issues

Cardiac issues

Neurological issues

Infectious causes

GERD-common
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ALTE-nursing

Place on Smart monitor- downloadable. Telemetry is not useful

Anticipate need for suction, bag and mask, oxygen, UGI, EKG
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The most important thing to remember in 
pediatrics…

Airway

Airway

Airway

Pink is good, blue is bad


