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The Pediatric Intensive Care Unit (REVISED—PHOTOS DELETED, PLEASE SEE SLIDES ACCOMPANYING LECTURE)

· What kind of patients come to the PICU?

· Patients from birth to 16 years old

· Variety of medical conditions:  

· Chronic Illness 

· Acute Illness 

· Trauma  

· Post-op 

· Who takes care of patients in the PICU?

· Pediatricians and physicians who treat adults and children with certain types of disease/injury ie Neurosurgery, Renal

· Nurses, RT’s, OT/PT’s specializing in pediatrics

· Child Life Specialists

· Social Workers

***Aggressive, appropriate respiratory management is the best way to increase babies’ possibilities of surviving codes in PICU.

***Respiratory system is the most vulnerable in pedi 

· Respiratory Development

· The pseudoglandular period (5-17 weeks gestation) all of the major structures are formed but not functional                      

· The canalicular period (16-25 weeks) the first respiratory segments develop ie bronchioles 

· The terminal sac period (24 weeks to term) maturation of alveoli and surfactant production **Fetus viable at this time
· The alveolar period (birth until about age 8) the lungs continue to develop and form more alveoli(airways get longer and wider as children mature.
· Pediatric Respiratory Physiology :Differences in Pediatrics

· Nose-infants are obligate nose breathers; therefore, nasal blockage=respiratory distress

· Tongue-takes up a larger area of the mouth compared with adults( can be a source of obstruction!; loss of tone with CNS depression; frequent cause of upper airway obstruction

· Larynx-higher and more anteriorly placed than in adults; may open airway by positioning

· Epiglottis-”floppy,” not much cartilage formed—structures not as well developed as adults





· Chest wall – 

· Compliant (retractions easily noted, chest wall rises noticeably with ventilation, ribs usually bend with trauma rather than break)(this can hide lung injuries as medical personnel often believe that in order to have lung injuries, broken ribs must be present—not true b/c of the pliability of the ribs in infants.

· Thin (breath sounds easily transmitted even with atelectasis or pneumothorax)(best place to listen/ascultate lung sounds is under the baby’s armpits along midaxillary line.  This reduces the amount of sounds that you hear transmitted from the other lung or other structures within the child.

· Diaphragm and ribs horizontal (reduced ability to expand chest wall)

· Lung compliance – Lower in infants (more susceptible to atelectasis and pulmonary edema) Compliance progressively increases through childhood.  

· Respiratory muscles – May lack tone, power, and coordination (diaphragm provides most muscular movement in children, so disease processes compromising diaphragmatic movement may cause respiratory failure)

· Children may tire easily especially from increased respiratory effort.  They do not have the stamina and strength built up in their respiratory muscles as adults do, and when they tire, they often just “quit working.”  

***Important to understand the above concept.  One millimeter of edema can decrease the newborn’s airway by 50% because of the smaller diameter!  Therefore, children have a greater risk for respiratory distress and the onset can be much quicker than adults!

· Managing Respiratory Distress

· Signs and symptoms of respiratory distress (early)

· Tachypnea/tachycardia(to increase O2 supply

· Retractions(can be very deep
· Nasal Flaring(to increase size of airway
· Grunting(child’s attempt to create PEEP/open their alveoli
· Stridor/wheezing(may not need stethoscope to hear this
· Mottled color(white with red splotches
· Late signs: 

· Weak cry 

· gasping

· apnea

· deterioration of systemic perfusion

· bradycardia

· change in LOC


**May go from agitation (fussiness) to fatigue very quickly, and not all kids show the same signs and symptoms of respiratory distress! Every child is different! 


Managing Respiratory Distress

Steps

#1-position

#2-administer oxygen

#1--positioning

***for a child <2yrs old into sniffing position—where the neck is extended beyond the axis that you would use for an adult in CPR.  This opens up the airway and allows for better resuscitation.  “When kids come home and Mom is baking cookies in the kitchen, and they stop in the doorway and extend their neck up with their noses in the air to “sniff” the smell.”  (Explanation of the sniffing position.

#2—Administer Oxygen

· Oxygen administration-warmed, humidified(non-humidified is irritating to immature lungs
· “Blow-by”-attach tube to oxygen and place near nose

· Face mask/Nasal Cannula

· Nasal cannula is good for 4-5 L of O2

· Mask is good for 5 or more L of O2

· Trach collar is equivalent to mask
· Hood/tent-may be appropriate if the infant will not tolerate face mask

· Bag and mask when the above fail to meet O2 needs

· Inhalation therapy(Aerosolizing medication to be administered directly into the airway (bronchodialators, steroids, antibiotics, emergency medication) through metered dose inhalers (MDI), handheld nebulizers, mask, ET tube

· Assess respiratory function before, during, and after therapy; 

· ( resp/HR during and after therapy due to effects of medications/anxiety; 

· breath sounds may be more course due to breakup of mucus 

· Respiratory Failure(Inadequate oxygenation; dx confirmed by blood gas analysis (acidosis), failure to respond to therapy

· Etiologies/causes:

· CNS-depression by drugs (narcotics), nervous system disease or injury

· Airway-mucus accumulation, edema, constriction, compression, obstruction

· Respiratory muscles-fatigue—may be due to lack of reserve in respiratory muscles
· Lung tissues-disease, chronic illness, immaturity

· Mechanical Ventilation

· Indications for intubation:

· Inadequate CNS control(Glasgow Coma Scale (GCS) of 8 or less = indication for intubation
· Functional or anatomic airway obstruction(swelling, foreign body
· Excessive work of breathing

· Need for high PIP or PEEP to maintain gas exchange

· Caring for the intubated patient

· Orotracheal intubation—most common
· Nasotracheal intubation-more difficult to place 

· preferred for stability, oral hygiene 

· contraindicated in ( ICP or facial fracture

· Only uncuffed in <8 yrs of age(airway is small and vulnerable to damage.
· Daily care:

· Mouth care, restraints, sedation, CXR (daily), suction PRN to keep airway clear
· Assessment:

· Is the child appropriately restrained?  

· Sedated?  

· Is the child/tube in proper position?  

· Are the child’s nutritional requirements being met? 


· Respiratory-vital signs, symmetrical chest expansion, ABG, pulse ox, color, breath sounds  


***If the child is under-sedated, or under oxygenated, the child will change colors.  Ask Mom if the child’s color appears different to her—“she’ll know.”

· Complications  of Mechanical Ventilation

· Vent-associated pneumonia

· Prevention: Elevate HOB to reduce risk of aspiration; antacid treatment e.g. Ranitidine; good oral hygiene to reduce number of present microbes

· Accidental extubation— secondary to lack of restraint, improper sedation, etc.  Check tape, movement, etc.
· Airway trauma—e.g. movement or improper width of tube, and positive pressure of mechanical ventilation (barotraumas)
· ( in perfusion/compression of great vessels and heart r/t ( intrathoracic pressure

· Barotrauma-tension pneumothorax

· DOPE Method of determining deterioration on vents:

· Check for one of these four possible causes:

· Displaced tube

· Obstructed tube—mucous plug, etc.
· Pneumothorax

· Equipment problems—check what you see and hear—“do not trust the equipment”

· Nitric Oxide (NO)

· Toxic gas found in the atmosphere

· Pulmonary vasodilator used to treat hypoxic respiratory failure (heart and lung systems are unable to transport oxygen to tissues)

· Reduces risks of high FiO2 ventilation

· Delivered to the patient through the ventilator

· Hazards:  

· Nitrogen dioxide formed when mixed with O2, creating corrosive acid when moisturized in the lungs, 

· Watch for S&S of airway burns with nitric oxide administration
· ( hemoglobin affinity for O2 (methemoglobinemia), difficult weaning, 

· hemoglobin binds easier with nitric oxide than with oxygen alone, so when you attempt to wean a child off of nitric oxide, the hemoglobin may not readily accept oxygen as well.  Can lead to having a very difficult wean.
· human error

· Tracheostomy

· Indications:  Long-term therapy, upper airway obstruction/defect, pt’s inability to remove secretions, high-risk for aspiration

· E.g.s: swelling from injury or burns, defects, etc. or inability to remove secretions as with children who have cystic fibrosis.

· Complications:  Infection, aspiration, decannulation, trauma, alteration in body image/communication 

· Safety:  Ambu-bag and mask; extra trach (same size and one size smaller); suction equipment; must have a trach on size smaller in case you are unable to fit the original sized one back in secondary to edema, swelling, trauma, etc.
· Fresh Trach Precautions: 

· ends with first trach change-1 week after tracheotomy by surgeon; 

· pt may be paralyzed and sedated


· caution when moving; 

· observe for hemorrhage, occlusion (prevent with hygiene and suctioning), infection, decannulation; 

· may perform trach care, but do not disconnect ties

· Trach Care: q shift, change trach q week, allow parents to participate 

***Tracheotomy: refers to the actual surgical procedure

***Tracheostomy: refers to the actual “hole”

· CPAP (Continuous Positive Airway Pressure)(may be invasive (by ETT) or noninvasive (by nasal prongs or mask)

· Provides continuous pressure to airway for spontaneous breathers

· BiPAP (Bilevel Positive Airway Pressure)(Noninvasive positive pressure ventilation

· Delivered through face mask or BiPAP nasal prongs

· Vent provides continuous O2 and maintains positive pressure

· Vent senses inspiratory effort and delivers higher pressure; pressure reduces after inspiration

Specific Diseases

· Status Asthmaticus 

· Asthma-reversible airway obstruction caused by airway inflammation, ( bronchial reactivity, and ( mucus secretion; most common illness in childhood
· Status Asthmaticus-exacerbation of symptoms unresponsive to conventional therapy

· Management-

· First line:  IV corticosteroids and continuous inhalation therapy with beta-adrenergic agonist (albuterol)  

· Second line:  IV Terbutaline; Heliox (combination of helium and O2—lighter and easier for kids to take in.  Use Heliox to try to prevent intubation)

· Nursing Interventions-

· Monitor respiratory status and for ( or ( in symptoms, 

· monitor ABG, 

· monitor cardiac rhythm with administration of Terbutaline, albuterol (albuterol and Terbutaline are hard on the cardiac system) 

· support airway and ventilation

· provide education—especially with possible ways to prevent future asthma attacks.
· Bronchopulmonary Dysplasia
· Chronic lung disease affecting premies surviving neo respiratory failure and therapy (ventilation)

· Patho-( lung compliance, ( airway resistance, hyperinflation, atelectasis, vent/perf mismatch

· S&S-hypercapnia, hypoxemia, barrel chest, tachypnea, retractions, FTT (failure to thrive)

· Presentation-increased respiratory distress r/t respiratory infection (ie RSV)

· Management-supportive oxygen/mechanical ventilation, high caloric intake with limited fluid volume, 
weaning should focus on “baseline,” caution in weaning, may require supportive oxygen at home

· Increased risk for pulmonary edema

· May need nutrition/dietician consultation

· Infectious Diseases

· Signs and symptoms of respiratory infections

· Fever-may be absent in neonates, often the first sign of infection in older children, may precipitate seizures

· Anorexia

· Vomiting, Diarrhea, Abdominal Pain

· Nasal blockage and discharge

· Cough

· Adventitious lung sounds-hoarseness, grunting, stridor, wheezing, crackles, decreased breath sounds

· Sore throat-may manifest as difficult feeding in small children

· Infectious agents

· RSV (respiratory synctial virus) and other viruses constitute most respiratory infections, others bacterial

· Supportive therapy for viral; IV antibiotics for bacterial

· Increased incidence in winter months

· Peak incidence in 3-6 mos. (between ( in maternal antibodies and ( in infant’s own antibodies) up to 5 yrs.

· Decrease in maternal antibodies at approximately 6 months of age, therefore, there is an increased incidence of respiratory infections between 6 months and 5 years of age.  At approximately 5 yrs of age, child’s immune system is better able to respond to invaders.

· Short airways = rapid movement of organisms through respiratory tract

· Increased incidence in chronically ill children and children of smokers

· Isolate infected children!

***New drug: Synagis: immunity against RSV.  Given 1x/month to high risk patients.  Given to premies, CF, CP, trached-kids for a year at a cost of $1,000 per injection!!!!

· Seizures

· Brief malfunction of the brain’s electrical system resulting from cortical neuronal discharge; many manifestations

· Causes:  Fever, epilepsy, encephalitis, neuro trauma, brain tumor, idiopathic

· Status epilepticus:  seizure or series of seizures during which the child does not regain consciousness > 30 min.

· Danger to respiratory function:  aspiration-vomitus or hypersalivation, loss of pharyngeal tone, fatigue (from muscular movement during seizures), anti-seizure/sedative meds

· Management:  

· Assess respiratory/circulatory status

· Assure pt safety

· attempt non-invasive oxygenation;  if pt
deteriorates further, intubation and mechanical ventilation

· attempt nasal intubation if teeth are clenched

· Foreign Body Aspiration
· Greatest risk in older infant and toddler (crawler/walkers)

· Presentation-

· Acute respiratory distress 

· dyspnea, cough, stridor, wheezing

· possibly cyanosis 

· dysphagia; 

· visualization of foreign body on AP/lateral chest X-Ray or with bronchoscopy

· Management-

· Identify and remove foreign object, 


· monitor respiratory and cardiac status even after removal of object (irritation of airway may cause inflammation and obstruction)

· Near Drowning
· Submersion requiring the need for hospitalization but not resulting in death within 24 hours

· Presentation:  spontaneous breathing after resuscitation or CPR in progress

· Management

· Depends on degree of anoxic injury to the brain

· Observe spontaneously breathing patients for pulmonary edema and respiratory distress within 8-12 hours after admit

· Continuously assess respiratory, cardiac, circulatory and neuro status

· Facial Fractures 

· 300,000 a year in America; in children:  Unrestrained MVA’s, abuse, animal attacks

· Danger to respiratory function upon admission:  edema, bleeding, 
neuro changes

· Danger to respiratory function during hospitalization:  surgery (should be done <1 week after trauma), wired jaw, C-spine precautions

· Respiratory Management:

· NO NASAL TUBES with facial injuries/fractures!!!! Can literally stick the tube into the brain!

· Trach is preferable

· Assess respiratory and neuro function

· Maintain alignment

Issues in Pediatric Critical Care: Psychosocial Development

SEE SLIDES

· Family Centered Care

· Assess the family situation

· How does the family interact with the patient?  With each other?  Are siblings adequately prepared to visit?  Are parents able to care for themselves?  For their child?

· Practice diplomacy

· Use your family when appropriate

· Can mom or dad feed the patient?  Calm the patient?  Bathe the patient?

· Advocate for your patient

· Teach the family

· Assess knowledge and readiness to learn

· Utilize hospital resources:  pamphlets, interpreters, educators, classes

· Teach during care:  Trach care, dressing changes, G-tube feeding 

· Learn from the family

· Death and Dying

· Children ages 0-19 account for 2% of deaths in America each year

· 1/3 of all childhood deaths are sudden ie car accidents or SIDS

· Top 10 Causes of death in children <14 = Congenital abnormalities, accidents, prematurity, SIDS, respiratory diseases, neoplasms, perinatal complications, heart disease, suicide/homicide, sepsis

SEE SLIDES

· Death and Dying

· Nursing implications

· Utilize resources:  Chaplain, family sleep/conference areas

· Collect momentos:  Foot/hand prints, hair, photos if appropriate

· Allow time for good-bye’s

· Ask family preferences







