
 

Chapter 6: Care of the Respiratory
System
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Respiratory System

Overview

upper airway
nose Sinuses

pharynx
larynx

lower airway trachea
epiglottis

bronchi

bronchioles, alveoli

mucus cilia
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Sources:

Your lungs

The respiratory system

Supporting students with special health care
needs: Guidelines and procedures for schools 

Illustration Source

The respiratory system
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Asthma

Overview

Definition

Common Asthma Triggers
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Allergens
Irritants

Medical conditions 
Physical exercise

Environmental Control in Schools

Recommendations of Expert Panel Report-3 Asthma Guidelines
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Managing Asthma in Schools

Managing Asthma: A Guide for Schools
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Managing Asthma: A Guide for Schools.
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Monitoring and Use of Peak Flow Meters

Administering Medication

Emergency, Quick Relief, or Rescue Medications 
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Prevention Medications

will not

Metered Dose or Diskus Inhalers:

Oral Medications
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Treating Asthma Attacks

Do not leave the student unattended.
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Physical Education and Sports Adjustments

any

available and
convenient

Asthma Education and Training

Individualized Health care Plan (IHP)

written

two 
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School Nurse Evidence-Based Clinical Guidelines: Asthma

Asthma Home Environment Checklist

Sources:

Asthma and children fact sheet

Joint statement on improving asthma management in
schools

Strategies for addressing asthma

Asthma

Asthma facts

Breathing easier

Clinical procedure guidelines for
Connecticut school nurses

Managing asthma in the school environment:
Indoor air quality tools for schools.
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Wong's nursing care of infants and children

Guidelines for the diagnosis and management of asthma.

How asthma friendly is your
school?

Asthma Action Plan

Asthma care quick reference: Diagnosing
and managing asthma

Current clinical practice guidelines and
reports: Asthma

Managing asthma: A guide for schools. 

What is asthma?
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IS THE ASTHMA ACTION PLAN WORKING?
A Tool for School Nurse Assessment

o
o
o

Signs that a student’s asthma is not under good control:

❑
❑
❑
❑

❑
❑
❑
❑

Probes Responsible
Person/site

Yes No N/A

Medications:
• By school staff

Self-carry
• long-term-control  

• controller Home
School

• controller Home
School

• quick-relief  
• quick-relief Home  

Personal inhaler (s)
at school health
office

 

Self-carry  
• quick-relief

o Home
School

o Home
School

Medication Administration:
•

 

•  

285



 Responsible
Person/site

Yes No N/A

Monitoring:
• early

 

•  

•  

•

o Home
School

o quick-relief Home
School

o Home
School

TriggerAwareness:
•

  

•  
•   
•   
TriggerAvoidance:
• Home

School

National Asthma Education 
and Prevention Program
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Peak Expiratory Flow Rate Monitoring

Overview

Settings and Staff

Individualized Health care Plan (IHP)
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Procedure for Peak Flow Rate Monitoring

Review orders for obtaining baseline ratings and assessment
ratings.  Assess student’s status: respiratory rate, depth,
effort, pulse, restlessness, color, retractions, coughs,
wheezing, and lung sounds.

5.

Connect mouthpiece to peak flow meter, if not already attached.

stand

Be sure the tongue is kept away from the opening of the mouthpiece.

The force of the air coming out of the lungs causes the marker to move along the numbered
scale. When exhaling, students should make a “hah” sound, not a “tah” sound. A “hah”
sound is just exhaled air, while a “tah” sound is made with the tongue and does not give an
accurate measurement.

The student should obtain similar numbers for all three tries. Inconsistent numbers may
indicate incorrect technique. If the student coughs or uses incorrect technique, do not use
that number.
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Zone Peak Flow Rate Action

Red
<50%

Medical Alert
Implement asthma action plan

Report to the school nurse and family any changes from the student’s usual pattern.

Dirt collected in the meter can make measurements inaccurate. Germs or mucus can also
collect in the meter.
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Sources:

Pediatric nursing procedures

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

How to use a peak flow meter Managing
Asthma: A Guide for Schools

School nursing: A comprehensive text

Illustration source

How to use a peak flow meter Managing
Asthma: A Guide for Schools
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Procedure for Using a Metered Dose Inhaler (MDI)

Putting the canister
in water to see if it is empty does not work 

Policy Regarding Asthma Medication

Using a Metered Dose Inhaler

By teaching correct technique for using an MDI, the caregiver helps the
student achieve maximum self-care skills and ensures that the correct
amount of medication is obtained.
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This mixes the medication with the propellants. Check medication to see how much shaking
is needed. A few brands (Alvesco, QVAR) do not require shaking.

Waiting one minute allows airway to dilate from first dose of medicine and may allow more
of the second puff to penetrate better. There is no need to wait between puffs for other
medications (corticosteroid and non-steroidal).
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Sources:

Metered-dose inhalers

How to use a metered dose inhaler

How to use a metered-dose inhaler

Pediatric nursing procedures

Know how to use your asthma inhaler

Know how to use your asthma inhaler

NASN School Nurse, 26, 285.

Wong's nursing care of infants and children

How to use a metered-dose inhaler Managing
Asthma: A Guide for Schools

Tip sheets

Supporting students with special health care needs:
Guidelines and procedures for schools

School nursing: A comprehensive text

Inhaler with spacer
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Procedure for Using Spacers with Metered Dose Inhalers

Using a Spacer with a Metered Dose Inhaler

By teaching correct technique for using a spacer with an MDI, the caregiver helps the
student achieve maximum self-care skills and ensures that the correct amount of medication
is obtained.

If a whistling sound is heard, the student is breathing in too quickly
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Using an InspirEase® Spacer with a Metered Dose Inhaler

By teaching correct technique for using a spacer with an MDI, the caregiver helps the
student achieve maximum self-care skills and ensures that the correct amount of medication
is obtained.

If a whistling sound is heard, the student is breathing in too quickly
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Sources:

Pediatric nursing procedures

Know how to use your asthma inhaler

Know how to use your asthma inhaler

NASN School Nurse, 26, 285.

Wong's nursing care of infants and children

How to use a metered-dose inhaler
Managing Asthma: A Guide for Schools

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Inhaler with spacer
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Procedure for Using Dry-Powder Inhalers

There is no need to shake the DPI. Shaking can result in losing some powder.

The DPI is breath-activated, so the student can
control the rate at which the medication is inhaled.
It needs to be inhaled with sufficient force to assure
accurate delivery of medication to the lungs.  Most
DPIs require closing the mouth tightly around the
mouthpiece of the inhaler.
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Diskhaler Diskus

Sources:

How to use a dry powder inhaler

Pediatric nursing procedures

Know how to use your asthma inhaler

NASN School Nurse, 26, 285.

Wong's nursing care of infants and children

How to use a dry powder inhaler
Managing Asthma: A Guide for Schools

Tip sheets

School nursing: A comprehensive text
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Nebulizer Treatments

Overview

Settings and Staff

Individualized Health care Plan (IHP)
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Sources

Pediatric nursing procedures

Know how to use your asthma inhaler

Clinical procedure guidelines for
Connecticut school nurses

NASN School Nurse, 26, 285.

Wong's nursing care of infants and children

How to use a dry powder inhaler
Managing Asthma: A Guide for Schools

School nursing: A comprehensive text

Supporting students with special health care
needs: Guidelines and procedures for schools 

Nebulizer
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Procedure for Nebulizer Aerosol Treatment

Assess student’s respiratory status: rate, depth, effort, wheezing, cough, retractions, breath
sounds, and color.

Most compressors are electrically powered; some may be battery powered.

A fine mist should be visible.
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Taking some deep breaths ensures that the medicine gets to the lower airways, not just the
mouth.

If student is still having difficulty breathing after
nebulizer treatment or is wheezing, follow student-specific action plan

Thorough cleaning can be done at home. Cleaning the equipment prevents clogging,
malfunction and reduces infection. Compressors can be used for multiple students. Other parts
are student-specific.
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Sources

Pediatric nursing procedures

Know how to use your asthma inhaler

Clinical procedure guidelines for
Connecticut school nurses

NASN School Nurse, 26, 285.

Wong's nursing care of infants and children

How to use a dry powder inhaler
Managing Asthma: A Guide for Schools

Tip sheets

School nursing: A comprehensive text

Supporting students with special health care
needs: Guidelines and procedures for schools 

Nebulizer
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Possible Problems That May Occur During Nebulizer Treatments

Chest tightness, coughing, wheezing, shortness of breath, retractions (pulling in of rib
cage)

Follow Emergency Asthma Action Plan

Breathing gets increasingly difficult. Cough or wheeze worsens.

Follow Emergency Asthma Action Plan and notify school nurse and family.

Struggling to breathe or hunching over after treatment is finished

Follow Emergency Asthma Action Plan. Call 911, if necessary.

Dizziness, lightheadedness

Becomes shaky or jittery during bronchodilator treatment

306



 

Sources

Pediatric nursing procedures

Know how to use your asthma inhaler

Clinical procedure guidelines for Connecticut
school nurses

NASN School Nurse, 26, 285.

Wong's nursing care of infants and children

How to use a dry powder inhaler Managing
Asthma: A Guide for Schools

Tip sheets

School nursing: A comprehensive text

Supporting students with special health care needs:
Guidelines and procedures for schools

Nebulizer
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Information for Students
Who Need Nebulizer Treatments

Date:

To:

Name of Student:

Source:

Children and youth
assisted by medical technology in educational settings: Guidelines for care
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Overview
Oxygen Use

Oxygen Sources

Note: Oxygen is considered a medication and requires health care provider orders.

Oxygen Gas

Oxygen Liquid
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Oxygen Concentrator

Safety Precautions for Oxygen Use

Do not smoke
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Settings and Staff

There should be no smoking, open flame, or heat source close to the oxygen
because these may increase the risk of fire.
Check equipment and oxygen supply at least daily, or as specified by student’s
care plan.

transported by
the school bus 

If a portable oxygen system (backpack) comparable to a “C” or “D” type that
holds 200-400 liters is used, then the student can be transported on the same bus as
other students;
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transported by
the school bus 

Individualized Health care Plan (IHP)
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Sources:

Pediatric nursing procedures

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

DOT guidance for the safe transportation of medical oxygen for personal use
on buses and trains

Administering oxygen
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Procedure for Using a Nasal Cannula

Make sure that tank has enough oxygen.

Usually a “Christmas tree” adaptor is used to attach the tubing to the oxygen source.
Attach humidifier, if ordered. Humidification of low flow oxygen is often not needed and
may contribute to bacterial growth. Make sure that all connections are secure to prevent
leaks.

Do not change
this se t t ing without first contacting the health care provider.

Oxygen liter flow can be ordered as a set liter flow rate (e.g., 2 liters per minute) or as a
range (e.g., 2-4 liters per minute) based on student’s needs.

Hold them up to your hand and feel for flow coming out. If no flow is felt, check oxygen
supply (make sure tank still has oxygen), connections for leaks, flow rate, and tubing for
obstruction.
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9. Make sure both prongs are in
the nostrils

If the student is not comfortable, the cannula tubing can be secured behind the head rather
than under the chin. If using an elastic strap to secure the cannula, position it over the ears
and around the back of the head.

Do not use petroleum products such as petroleum jelly because they are combustible and
difficult to clear from the mucosa.

Sources:

Pediatric nursing procedures

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Administering oxygen
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Procedure for Using an Oxygen Mask

Make sure that tank has enough oxygen.

Usually a “Christmas tree” adaptor is used to attach the tubing to the oxygen source.
Attach humidifier, if ordered. Make sure that all connections are secure to prevent leaks.

Do not change this
setting without first contacting the health care provider.

Oxygen liter flow can be ordered as a set liter flow rate (e.g., 2 liters per minute) or as a
range (e.g., 2-4 liters per minute) based on student’s needs.

Hold mask up to your hand and feel for flow coming out. If no flow is felt, check oxygen
supply (make sure tank still has oxygen), connections for leaks, flow rate, and tubing for
obstruction.
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Make sure that the student is comfortable with the mask and that the mask does not touch

the eyes.
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PossibleProblems forStudents Requiring SupplementalOxygen

Redness, dryness, or bleeding of the nares, face or tracheostomy area

Never use powders or petroleum products on the student’s face

Rapid breathing or shortness of breath

Agitation, confusion, dizziness, or headache

Retractions or pulling in of the muscles at
the neck or chest Rapid or pounding pulse

Blue color or pallor of the lips or nails

o
o

o
o
o

o
o

o
o
o

Continues to show signs of respiratory distress, becomes unconscious, or has a
respiratory arrest. Initiate school emergency plan 
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Sources:

Pediatric nursing procedures

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Administering oxygen
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General Information for
Students with Supplemental Oxygen

Date:

To:

Name of Student:

Source:

Children and
youth assisted by medical technology in educational settings: guidelines for care

321



 

Overview
Pulse Oximetry

Acceptable values for students requiring
pulse oximetry should be specified in their individualized health care plans.

Settings and Staff
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Individualized Health Care Plan (IHP)
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Sources:
Pediatric nursing procedures

Clinical procedure guidelines for Connecticut
school nurses

The ABCs of using pulse oximeters in schools

Wong's nursing care of infants and children

Supporting students with special health care needs:
Guidelines and procedures for schools

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Pulse oximetry monitoring
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Procedure for Measuring Pulse Oximetry

Assess student’s status: respiratory rates, depth, effort, pulse, restlessness, color, 
retractions, cough, wheezing, and lung sounds.

4. usually performed while the
student is sitting to decrease motion artifact that can interfere with measurement.
Should not be performed in direct sunlight or under bright lights because these lights
can interfere with the performance of the saturation sensor. Sensors can be covered to
protect from bright lighting.

5.

Normal breathing prevents large fluctuations in minute ventilation and possible
changes in oxygen saturation.

6.

Nail polish and moisture can affect light transmission and
falsely alter saturation. Hypothermia can cause
vasoconstriction, altering saturation.

7.

8.

Light or waveform fluctuates with each pulsation and reflects pulse strength. Poor light
waveform may indicate signal is too weak to give accurate oxygen saturation readings.

9.
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Oximeter pulse rate, student’s radial pulse, and apical pulse rate should be similar. If
differences exist, inaccurate oxygen saturation readings may be obtained. Reevaluate
the site and placement of sensor/probe.

10.

11.

12.

13.

14.

15.
.
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Sources:

Pediatric nursing procedures

Clinical procedure guidelines for
Connecticut school nurses

The ABCs of using pulse oximeters in schools recording

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Pulse oximetry monitoring
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Possible Problems withPulseOximetry

No reading on oximeter

Low oxygen saturation readings but student has no sign of respiratory distress

o

o

o
o
o
o
o
o

Low oxygen saturation readings and student has signs of respiratory distress

Irritation of probe/sensor site
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Tracheostomy

Overview

Equipment Needed for Tracheostomy Care

at all times.
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The artificial nose must be changed if it appears to be saturated with moisture or
secretions. Do not rinse. Discard and replace if saturated.

Settings and Staff
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All
staff in contact with students who have tracheostomies should have specialized
cardiopulmonary resuscitation training. They should be able to recognize signs of
breathing difficulty and should know how to activate the student’s emergency plan.

not

Individualized Health care Plan (IHP)
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Sources:

Pediatric nursing procedures

Clinical procedure guidelines for Connecticut
school nurses

Wong's nursing care of infants and children

Tracheostomy care

Tracheostomy care

Tracheostomy--eating

Otolaryngology Head
Neck Surgery

Supporting students with special health care needs:
Guidelines and procedures for schools

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Respiratory section
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PotentialProblems forStudents withTracheostomies

Signs of Respiratory distress:
Difficulty breathing Pale blue color around lips, eyes, nails

Increased respiratory rate Retractions

Increased heart rate Anxious, frightened look

Wheezing, grunting, noisy breathing Restlessness, agitation

. If symptoms do not clear with suction
or tube change, activate school emergency plan. Do not leave student alone.

Tracheostomy tube becomes dislodged

Stay calm and do not leave student alone

immediately.

nitiate school
emergency plan

Suction catheter cannot be inserted into tracheostomy tube
Do not leave student alone

Initiate school
emergency plan

Aspiration of foreign material (e.g., food, sand) into tracheostomy
      Do not leave student alone. Suction first. Do not give breaths with resuscitation bag

because forcing air could push aspirate further into lungs.

and 

Initiate the school emergency plan if respiratory distress continues.  
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Distress during suctioning

Dressing becomes wet

Excessive secretions requiring frequent suctioning

Fever or chills; yellow or green secretions; foul odor, congested lung sounds;
listlessness, increased mucus

Redness or skin breakdown at the stoma

Bleeding or pain at stoma site

Pink or red streaked secretions from tracheostomy

. If actual bleeding observed, notify school nurse and family
immediately and activate school emergency plan.
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General Information for
Students with Tracheostomies

Date:

To:

Name of Student:

Source:
Children and youth

assisted by medical technology in educational settings: Guidelines for care
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Tracheal Suctioning

Overview

Settings and Staff

All staff in
contact with students who have tracheostomies should have specialized cardiopulmonary
resuscitation training. They should be able to recognize signs of breathing difficulty and
should know how to activate the student’s emergency plan.
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Individualized Health care Plan (IHP)
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Sources:

Suctioning a Tracheostomy.

Pediatric nursing procedures

Best evidence statement (Best): Basic pediatric tracheostomy
care

Clinical procedure guidelines for Connecticut
school nurses

Wong's nursing care of infants and children

Tracheostomy care

Tracheostomy care

Otolaryngology Head
Neck Surgery

Living with a tracheostomy

What is a tracheostomy

Supporting students with special health care needs:
Guidelines and procedures for schools

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

racheostomy suctioning: Clean
technique with an instructional video
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Procedure for Tracheal Suctioning Using One-Time Use
Catheter

Equipment for suctioning must be available for use at ALL times.

Note: Family supplies equipment and supplies.

Student should also have a portable suction machine or manual device that can
travel with them throughout school and during transport to and from home. A
manual means of suctioning should also be available as a backup at all times in
case of power failure, equipment malfunction, or lack of electrical outlet.

Suction catheters should be no greater than ½ the diameter of the tracheostomy
tube. To determine how deep the suction catheter should be inserted, determine the
length of the tube from the package, family or health care provider. Pre-marked
suction catheters are recommended.

prior
.

Suctioning should normally be shallow, only to the end of the tracheostomy tube, to avoid
damage to respiratory tissues.

Most students are suctioned while seated upright at school.
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Coughing may eliminate the need for suctioning.

Peel paper back without touching the inside of the package to maintain sterility.

This will be used to moisten the catheter and to clear out secretions in the catheter.

.

The dominant hand should remain “sterile/clean.” It should not touch anything but the
sterile catheter. The non-dominant hand should be used to turn on switches or touch other
objects.

NOT

unless

There is controversy over whether this
intervention is helpful and usually is no longer
done. Delivering a manual breath when
secretions are in the tracheostomy tube can serve
to force this mucus deeper into the airway.
Stable children without a ventilator typically do
not require extra oxygenation prior to
suctioning.
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To ensure the suction is functioning. This also helps to lubricate the tip of the catheter and
clear out any secretions in the connecting tubing. Do not use lubricant other than water
because the lubricant can dry and cause airway occlusion.

Do not
suction while catheter is being inserted 

Guide catheter with sterile, dominant hand. If the catheter is inserted too deeply, this can
cause irritation/injury to the trachea, as well as bronchospasm. Determine the length of the
tracheostomy tube from the package, family, or health care provider prior to suctioning.
Coughing indicates that the suction catheter possibly has passed the end of the
tracheostomy tube.

.

This helps to reach all secretions in the tracheostomy tube and prevent injury to tracheal
mucosal lining. Uncovering intermittently and rotating catheter helps prevent damage to
mucosal lining.

Each insertion and withdrawal of the catheter must take no longer than 5-10 seconds.
Extended suctioning can block the airway and cause a serious drop in student’s oxygen
level.

This helps student get new oxygen/air into lungs.

Do not routinely use saline to loosen secretions

Saline may push secretions back down the airway. It was once used to loosen or thin thick
or dry secretions. Research indicates it may increase airway contamination, decrease
oxygen saturations, and do a poor job of thinning secretions. It is not recommended unless
it is specifically ordered.

If appropriate, ask the student if he or she needs repeat suctioning.
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After the nose and mouth are suctioned, the catheter cannot be reused to suction the
tracheostomy.

Secretions left in tubing decrease suctioning
efficiency and provide environment for growth of microorganisms.

For each suctioning session, a new catheter should be used. Sleeved catheters (see next
procedure) may be reused as long as they are not used to suction nose and mouth. Consult
family and health care provider for student-specific use.
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Sources:

Suctioning a Tracheostomy.

Pediatric nursing procedures

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills
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racheostomy suctioning: Clean
technique with an instructional video

Illustration Source:
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Tracheal Suctioning Using a Sleeved or Inline Suction
Catheter

Overview

closed tracheal suctioning system

Note: Family provides equipment and supplies.

Procedure

This lubricates the tube, ensures that the tubing is clear of secretions, and tests the
functioning of the suction system.
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Do not suction while catheter is being inserted 

.

This helps to reach all secretions in the tracheostomy tube and prevent injury to
tracheal mucosal lining. Uncovering intermittently and rotating catheter helps prevent
damage to mucosal lining.

Each insertion and withdrawal of the catheter must take no longer than 5-10 seconds.
Extended suctioning can block the airway and cause a serious drop in student’s
oxygen level

This
helps student get new oxygen/air into lungs.

Do not routinely use saline to loosen secretions

Saline may push secretions back down the airway. It was once used to loosen or thin
thick or dry secretions. Research indicates it may increase airway contamination,
decrease oxygen saturations, and do a poor job of thinning secretions.

If appropriate, ask the student if he or she needs repeat suctioning.

until clear

This step is particularly important with sleeved catheters because they are reused and
any secretions left in the catheter can provide an environment for growth of
microorganisms.
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Sources:

Suctioning a Tracheostomy.

Pediatric nursing procedures

Best evidence statement (Best): Basic pediatric
tracheostomy care

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Living with a tracheostomy

What is a tracheostomy

Airway Suctioning and the Use of the Ballard Closed Tracheal
Suctioning System

Supporting students with special health care
needs: Guidelines and procedures for schools 
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School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

racheostomy suctioning: Clean
technique with an instructional video
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PossibleProblemsWhenSuctioning

Signs of Respiratory distress:

Difficulty breathing Pale blue color around lips, eyes, nails

Increased respiratory rate Retractions

Increased heart rate Anxious, frightened look

Wheezing, grunting, noisy breathing Restlessness, agitation

. If symptoms do not clear with suction
or tube change, activate school emergency plan. Do not leave student alone.

Tracheostomy tube becomes dislodged

Stay calm and do not leave student alone

immediately.

nitiate school
emergency plan

Suction catheter cannot be inserted into tracheostomy tube
Do not leave student alone

Initiate school
emergency plan

Bleeding during suctioning

ctivate the school emergency plan 
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Bronchospasm during suctioning

Be prepared to initiate school emergency plan.
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Information for Students
Who Need Tracheal Suctioning

Date:

To:

Name of Student:

Source:

Children
and youth assisted by medical technology in educational settings: guidelines for care
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Tracheostomy Tube Changes

Overview

At school, tracheostomy tube changes should only be done in an emergency
situation.

Settings and Staff

All staff in
contact with students who have tracheostomies
should have specialized cardiopulmonary
resuscitation training. They should be able to recognize signs of breathing difficulty and
should know how to activate the student’s emergency plan.

Individualized Health care Plan (IHP)
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Sources:

Suctioning a Tracheostomy.

Pediatric nursing procedures

Best evidence statement (Best): Basic pediatric
tracheostomy care

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Living with a tracheostomy

What is a tracheostomy

Airway Suctioning and the Use of the Ballard Closed Tracheal
Suctioning System

Supporting students with special health care
needs: Guidelines and procedures for schools 
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School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Reinserting Tracheostomy Tube

Illustration Source:
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Procedure for Changing a Tracheostomy Tube

Note: Family provides equipment and supplies.

Always have a spare clean tracheostomy tube available and ready for use.

Used if difficulty encountered with insertion of regular-sized tube

Never use Vaseline or oil-based lubricants.

Best positioning is usually to have student lie on back with a blanket roll under the
shoulders.

Do not touch
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Lubrication may decrease the trauma to tracheal tissue, but sometimes is not used due to
possibility of aspiration.

Always hold the tube when ties are not secure because a cough can dislodge the tube

Hold in place until
secured because changing the tracheostomy tube will usually cause the child to cough

Back and downward motion follows the natural curve of the trachea. Do not force the tube
as this could damage the trachea. Reposition neck and try again.

immediately
remove the obturator after the tube is inserted

Hold the tracheostomy tube in place at all times. A person is unable to breathe when the
obturator is in place in the tracheostomy tube.

A small amount of bleeding may occur around tube or be in secretions after tracheostomy
change. If unusual or persistent bleeding is present, notify the school nurse, family and
health care provider.
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Use pre-slit gauze or commercially-prepared tracheostomy dressings. Do not cut regular
gauze to fit because tiny fibers from cut gauze can enter tracheostomy.
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Sources:

Changing a Tracheostomy Tube.

Pediatric nursing procedures

Best evidence statement (Best): Basic pediatric
tracheostomy care

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Living with a tracheostomy

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text

Clinical nursing skills: Basic to advanced skills

Reinserting Tracheostomy Tube
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PossibleProblems withTracheostomyTubeChanges

If the tracheostomy tube comes out and student is not showing signs of distress.
.

If the tracheostomy tube comes out and student shows signs of respiratory distress

If the tracheostomy tube comes out and new tube has been inserted and the student is
still having difficulty

.

Tracheostomy tube cannot be reinserted
Never leave student alone. Call for assistance.

.

If tracheostomy tube cannot be inserted and the student has increasing respiratory
distress and/or respiratory arrest. Initiate the school emergency plan. Begin CPR
with mouth-to-mouth or mouth-to- mask breathing, using standard precautions.
Tracheostomy stoma may be covered with thumb if an air leak is present. Never
leave student alone. Call for assistance.

Aspiration of foreign material into tracheostomy
Always suction first. If the manual resuscitator bag is used prior to suctioning, it can
force the foreign material further into the lungs.
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Procedure for Using Oxygen with a Tracheostomy Collar

Note: Family provides equipment, supplies, and oxygen.

Usually a “Christmas tree” adaptor is used to attach the tubing to the oxygen source or
compressed air. Attach humidifier, if ordered. Make sure that all connections are secure
to prevent leaks.

Do not change this
setting without first contacting the health care provider.

Oxygen liter flow can be ordered as a set liter flow rate (e.g., 2 liters per minute) or as a
range (e.g., 2-4 liters per minute) based on student’s needs.
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Some students may use cool mist.

If this is not present, check that all connections are secure and compressed air/oxygen is
flowing.  Briefly turn on higher flow to see if mist is present, and then return to ordered
flow.

Adjust tracheostomy collar so that it is snug but not uncomfortable for student.

Sources:

Pediatric nursing procedures

Best evidence statement (Best): Basic pediatric
tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Supporting students with special health care
needs: Guidelines and procedures for schools 
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Manual Resuscitation Bag

Overview

Students with tracheostomies and students who use ventilators should have manual
resuscitation bags with them at all times

Settings and Staff
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Sources:

Pediatric nursing procedures

Best evidence statement (Best): Basic pediatric
tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Supporting students with special health care
needs: Guidelines and procedures for schools 
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Procedure for Using a Manual Resuscitation Bag with a
Tracheostomy

Note: Family provides equipment, supplies, and oxygen.

If
resistance is felt, or the student looks distressed, make sure the tube is patent and the
breaths are being coordinated with the student’s own breaths.
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Sources:

Best evidence statement (Best): Basic pediatric
tracheostomy care

Tracheostomy care

Otolaryngology
Head Neck Surgery

Supporting students with special health care
needs: Guidelines and procedures for schools 
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Nose and Mouth Suctioning

Overview

Settings and Staff

Individualized Health Care Plan (IHP)
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Sources:

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Procedure for Nose and Mouth Suctioning Using Suction
Machine

Note: Family provides equipment, and supplies.

Equipment for suctioning must be assembled and ready for quick use at all times.
It should be checked daily by specified personnel.

Position may vary and should be recommended in student IHP.

Coughing may eliminate need for suctioning or bring secretions up for easier suctioning.

Keeps catheter clean and reduces risk of infection.

.
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The dominant hand should remain clean/sterile. It should not touch anything but the
catheter. The non-dominant hand should be used to turn on switches and touch other
objects.

This tests that suction is functioning. This also helps to lubricate the tip 
of the catheter and clear out any secretions in the connecting tubing. Do not use lubricant
other than water because the lubricant can dry and cause airway occlusion.

Many students may only need to have the anterior part of the nose suctioned. Be gentle
because the nose bleeds easily. If the nose secretions are too thick, a few drops of saline
can be put in each nostril.

.

Rotating the suction catheter prevents it from attaching to the mucosa and damaging the
mucous membrane. If the catheter sticks, remove thumb from vent hole to release suction.

.

Parts of the mouth to be suctioned include the back of the throat, the cheeks, and under the
tongue. Be careful when suctioning the back of the throat as this may cause the student to
gag and vomit.
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If appropriate, ask the student if he or she needs repeat suctioning. If suctioning of the nose
is needed after suctioning of the mouth, a clean catheter should be used.

Secretions left in tubing decrease suctioning efficiency and provide environment for growth
of microorganisms.

Sources:

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Procedure for Nose and Mouth Suctioning with a Bulb
Syringe

Note: Family provides equipment, and supplies.

When suctioning the mouth, suction under the tongue, inside the cheeks, and in the back of
the throat. Be careful in suctioning the back of the throat because this may cause the
student to gag and vomit.
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Sources:

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Possible Problems with Nose and Mouth Suctioning

Nosebleed during suctioning

Gagging or vomiting during suctioning.

Sources:

Clinical procedure guidelines for
Connecticut school nurses

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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General Information for Students
Who Need Nose and Mouth Suctioning with a Bulb Syringe

Date:

To:

Name of Student:

Source:

Children and
youth assisted by medical technology in educational settings: guidelines for care
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Chest Physiotherapy Postural Drainage and Percussion

Overview

Settings and Staff

Individual Health Care Plan (IHP)

378



 

Sources:

Pediatric nursing procedures

Chest physiotherapy using the vest

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Procedure for Manual Chest Physiotherapy (CPT)

Choose a time for the procedure when at least one hour has passed since the student has
eaten.

Student may be placed on a pulse oximeter during CPT because desaturation may occur
during CPT.

Smooth muscles of the tracheobronchial tree may constrict because of fear, tension, or
discomfort. Therefore, a relaxed, cooperative student will receive more effective CPT.

To percuss all the lobes of the lungs, the student should be placed in 10 different
positions.  The different positions use the principle of gravity to promote drainage of the
tracheobronchial tree. The student is positioned so that the mucus collected in each
bronchus is able to drain downward toward the trachea where it can be coughed out or
suctioned out. Placing the student in a head down position facilitates drainage of the
lung bases. Placing the student in a sitting position facilitates drainage in the apical
segment of the upper lobe. In the unstable student, these positions may be modified
(i.e., the head down position would be inappropriate for a student with increased
intracranial pressure or abdominal distention).
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Percussion facilitates drainage by jarring the secretions. A cupped hand or soft mask
creates an air pocket that softens the blow of the percussion and transfers the energy
from the percussion into the lung. When using the hands to percuss, hold the hands
cupped with fingers and thumb together. The cupped hand striking the chest wall
should create a hollow sound, not a slapping sound. Keep the wrists loose and elbows
partially flexed. Strike the chest rapidly with alternating hands. Percussion is
performed over a single layer of clothing, not over buttons, snaps, or zippers.

Vibration is done with a firm, shaking pressure applied to the chest wall during
exhalation. Vibration may shake mucus loose or increase the velocity and turbulence of
exhaled air, facilitating mucus removal.

Coughing is most effective if the student is sitting up so that diaphragmatic excursion is
maximal. Ideally, the student should take several deep breaths and then follow the last
breath with a deep cough. Initial coughing attempts may not produce sputum. As
further positioning and percussion are provided, coughing will become more
productive. Students with ineffective or suppressed coughs can be suctioned. (Use of
vibration may break bones when students have abnormal bone conditions or are
receiving medication such as steroids.)

used for percussing
posterior segment of right, upper lobe, over right scapular
area. Depending on the student’s weight, additional
pillows may be needed to obtain desired elevation in all
positions.

for posterior segment of left
upper lobe, over left scapular area. The left bronchus is
more vertical, thus requiring a nearly 45 degree elevation.
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anterior segments of the right and
left upper lobes, between the clavicle and nipple area.

for percussing
lingular process of the left lung, from left armpit to nipple
area.

for percussing the
right middle lobe, from right armpit to nipple area.

for apical segments of right
and left lower lobes, over lower scapular area.

for anterior basal segment of right
and left lower lobes, over lower chest area below nipples.

for basal segments of right and left
lower lobes, over lower chest areas (avoid kidneys).

for lateral basal segment of left
lower lobe, over left side from beneath armpit to end of rib
cage.
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for lateral
basal segment of right lower lobe, over right side
from beneath armpit to end of ribcage.

This position is correct for percussing posterior basal segments of lower lobes, over
area from lower scapulae to end of ribcage. Note: Young children and infants usually
have no upper lobe involvement requiring percussion. Percuss with light pressure.

This position is correct for percussing anterior segments of lower lobes, over the area
from below nipple to end of rib cage.
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Procedure for Chest Physiotherapy (CPT) Using a Vest

Choose a time for the procedure when at least one hour has passed since the student has
eaten.

Student may be placed on a pulse oximeter during CPT because desaturation may occur
during CPT.

Some vests require pressing the button twice--once to inflate and a second time to start the
oscillations.
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Sources:

Pediatric nursing procedures

Chest physiotherapy using the vest

Wong's nursing care of infants and children

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Use of Mechanical Ventilators

Overview

Positive pressure ventilators
push Negative pressure ventilators

pulls
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Settings

Staff Preparation

Individual Health care Plan (IHP)
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Source:

Pediatric nursing procedures

Home care of children on ventilators: A parent's guide

Clinical procedure guidelines for
Connecticut school nurses

Home care ventilation for children: Lessons learned at
Children's Hospital Los Angeles

Caring for the Chronically Trached and/ or Ventilator Dependent Child in
the School Setting Kids, School and Medical Needs

Ventilator Awareness: An Educational Resource for School Teachers

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Ventilator Safety Checks

Note: Family provides equipment and supplies.

must be connected for machine to function.
.

Internal battery is generally a 12-volt DC battery intended for emergency use only.

External battery is connected to the ventilator via a cable and will operate for
approximately 10 hours if fully charged. Make sure the external battery is not touching
the ventilator because the battery might heat up and be damaged.

The back-up battery may be kept at home.

The ventilator circuit consists of the tubing that is attached to the ventilator and the
student’s tracheostomy tube and other components such as the humidifier and the
exhalation and PEEP valves. The tubing carries the air from the ventilator to the
student.
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o
Caution always should be taken not to block or obstruct the exhalation valve
with the student’s clothing or equipment.

o

Routine cleaning of ventilator circuits should be done at home daily or as needed.

Ensure adequate supply of oxygen is available for the day. Identify flow in liters per
minute (LPM) and percentage of oxygen.

Alarms should never be turned off. All ventilator alarm settings should be written on the
emergency card posted on a visible side of the ventilator.

Each student with a ventilator should have a “go bag” containing all of these supplies.
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Source:

Pediatric nursing procedures

Home care of children on ventilators: A parent's guide

Clinical procedure guidelines for
Connecticut school nurses

Home care ventilation for children: Lessons learned at
Children's Hospital Los Angeles

Caring for the Chronically Trached and/ or Ventilator Dependent Child in
the School Setting Kids, School and Medical Needs

Ventilator Awareness: An Educational Resource for School Teachers

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Ventilator Parameters

Tidal Volume (VT)

Respiratory rate

Oxygen

Peak inspiratory pressure (PIP)

Positive end expiratory pressure (PEEP)

Inspiratory time ("I" Time)

Sigh volume
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Sources:

Pediatric nursing procedures

Home care of children on ventilators: A parent's guide

Clinical procedure guidelines for
Connecticut school nurses

Home care ventilation for children: Lessons learned at
Children's Hospital Los Angeles

Supporting students with special health care
needs: Guidelines and procedures for schools 

School nursing: A comprehensive text
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Ventilator Modes

Assist control (AC)

Synchronized intermittent mandatory ventilation (SIMV)

Pressure support ventilation (PSV)

Intermittent mandatory ventilation (IMV)

Continuous positive airway pressure (CPAP)

Control mode; Controlled mandatory ventilation (CMV)

Pressure regulated volume control (PRVC)
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Ventilator Alarms

Ventilator alarms must remain on at all times.

High-pressure alarm

o
o
o
o
o
o

Low-pressure alarm

o
o
o
o
o
o

Power source alarm

Temperature alarm
do not
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Possible Problems When Using a Ventilator that Requires
Immediate Attention

Respiratory distress
o increased shortness of breath
o agitation
o blueness or pallor of lips or nail beds
o retractions (pulling in of chest muscles)
o rapid or pounding pulse
o confusion

Never leave the student
alone.

o
o
o

o
o
o
o

Dislodged tracheostomy

Blocked tracheostomy

Increased secretions

Wheezing

Respiratory distress persists or student becomes unconscious
Activate school emergency plan immediately
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Distress is relieved by disconnecting from ventilator and using manual resuscitation

o
o
o
o
o

Activate school emergency plan

Interrupted power supply (outage, equipment malfunction)

High pressure alarm goes off. This is usually an intermittent alarm accompanied by a
flashing red light

Always check the student first.

o
o

o

o
o

Remove the student from ventilator and give breaths with manual resuscitation bag
and then check ventilator.

o
o
o
o

Low pressure alarm or apnea alarm goes off. This is a continuous audible alarm and
is usually accompanied by a flashing red light on the ventilator front panel.
Always check the student first.

o
o
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o
o
o 
o 

Remove the student from ventilator and give breaths with manual resuscitation bag
and check the ventilator.

Power alarm sounds. This is a continuous alarm, usually accompanied by a flashing
light as well.

Check
to see that power source is functioning.

Give breaths with manual resuscitation bag and activate the school
emergency plan.
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Source:

Pediatric nursing procedures

Home care of children on ventilators: A parent's guide

Clinical procedure guidelines for Connecticut
school nurses

Home care ventilation for children: Lessons learned at Children's
Hospital Los Angeles

Caring for the Chronically Trached and/ or Ventilator Dependent Child in the
School Setting Kids, School and Medical Needs

Ventilator Awareness: An Educational Resource for School Teachers

Supporting students with special health care needs:
Guidelines and procedures for schools

School nursing: A comprehensive text
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Checking the Ventilator

A is for Airway

B is for Breathing Machine (i.e., mechanical ventilator)

When in doubt—and if your child looks blue or lethargic—use the manual
resuscitation bag (Ambu-bag™) to resuscitate by hand, and then switch to the back-
up ventilator. Use oxygen with the Ambu-bag™.

C is for Child

D is for Discussion with your doctor

2.

Home Care of Children on Ventilators: A Parent's Guide.
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Information for Students
Who Use Mechanical Ventilators

Date:

To:

Name of Student:

Source:

Children
and youth assisted by medical technology in educational settings: guidelines for care
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