SUCTIONING

General Information

Suctioning is a procedure used to help individual’s clear secretions when they are unable to clear secretions for themselves.  The equipment used in the suctioning procedure includes a suction machine, connective tubing and a suction catheter.  The suction machine draws the secretions out of a trach tube, nose and mouth through the catheter.

Suctioning should be done as directed and as often as needed.  Some indications for suctioning include:

1. The child knows the symptoms and asks to be suctioned.

2. You hear congestion that sound like rumbling.

3. You see secretions at the end of the trach tube that cannot be cleared

on their own.
4. You feel a rattle in the chest.

5. You see signs of lack of oxygen such as:

a. Fast breathing

b. Restlessness and agitation

c. Sweating

d. Anxiety

e. Change in color – skin color (first seen around the mouth and the 

fingertips) will change pink to a pale bluish color.

f. Flaring nostrils – each will widen with each breath in an effort to

breathe.

With practice, you will learn to recognize these signs for suctioning as well as any signs, which may be specific to the child.

If you do not suction properly, serious problems can result.  These problems include:

1. Lack of oxygen / not enough air.

2. Bleedings – from going too far into the trach.

3. Infections 

 The DeLee suctioning device is used in a backup procedure if there is a problem with suction machine. The bulb suction device and the little succor device are used to remove secretions that have been coughed into the upper part of the trach tube, nose or mouth. 

Secretions need to be monitored during suctioning.  The color, amount, thickness and odor of secretions must be noted.  A change in any of these can indicate an infection or the need for more humidification. 

Procedure
1. Assemble Supplies

a. Suction machine with tubing
b. Catheter kit with glove
c. Saline only for use with thick secretions
d. Cup of water can be used to rinse the connective tubing.

e. Resuscitator bag if needed

2.  Wash Hands

3.  Turn the suction machine on and check for function

  Place your thumb over the end of the tubing to check for the vacuum
4.  Put the glove on. Attach the adapter of the suction catheter to the connective tubing on the suction machine.
5. Hold the catheter with your gloved hand at the prescribed number on the catheter. This number is determined by measuring the catheter from the top of the trach tube to the bottom of the trach tube/ or to the depth of suctioning ordered.
6. Use the resuscitator bag to give 3-5 breaths if necessary.

7. Insert the catheter into the trach tube without the suction being applied. Gently advance the catheter to the prescribed number.

8. Apply suction by putting your thumb on the adapter as you remove the catheter from the trach tube.
You should not use a twirling motion as this may disturb the bio film from the trach tube causing the possible infected secretions to fall further into the airway and into the lungs, causing infection.  Once suction is applied, do not stay in the trach tube for more than 5-10 seconds

9. Suctioning can be repeated in this order until the secretions are removed and the child is clear.

Let the child relax between passages of the catheter

10. If the secretions are thick, drops of saline can be placed in the trach tube. SALINE IS ONLY USED IF THE SECRETIONS ARE THICK
11.  Disconnect the catheter from the connective tubing once suctioning is complete.  PULL YOUR GLOVE INSIDE OUT OVER THE CATHETHER AND DISPOSE.

12. Rinse the connective tubing with tap water. This will keep the suction tubing clean.

The catheter in a sleeve and the inline closed suction catheter is also inserted to a prescribed number or color and the procedure is similar to the above procedure. 
TRACHEOSTOMY CARE
General Information

Tracheostomies require regular care and cleaning to prevent infection and to keep the child healthy and comfortable.

Trach care involves the cleaning of the stoma (the hole in the neck), the outside of the trach tube, and the ties, which hold the trach in place.

At home, trach care should be done at least once a day.  It should be done using a clean washcloth and soap.  Rinse well and dry.

Trach care must be done more frequently at home if you notice any of these signs.

1. Wet or crusty mucus around the stoma.

2. Dirty or wet trach ties.

3. Redness, swelling or raw skin around the trach.

These symptoms indicate that problems exist.  If not properly treated, an infection may occur.

TRACHEOSTOMY TUBE CHANGES
General Information

Trach tubes are to be changed once a week or if the physician orders, a different frequency.
Routine trach changing is an important part of trach care.  The entire trach tube is removed and replaced with a clean trach tube.  This is done routinely to prevent secretions from building up and causing a blockage inside the trach tube.  The trach tube may be changed more often if needed.  An increase of mucus can make breathing difficult or block the trach tube.
Trach changes may have to be done as an emergency procedure.  Mucus can block the trach tube without warning.  For this reason, it is important to always have skilled care providers and trach-changing supplies with the child at all times.
Trach tubes that have been removed should be cleaned and prepared for reuse.  Organizing your materials ahead of time will make your trach changes go smoothly.

MONITORING
General Information

To maintain a child’s health, basic monitoring skills are necessary.

Watching the body’s signs and symptoms and the use of a monitor (apnea monitor or pulse oximeter) will help you to identify changes in the child’s normal condition.  Vital signs, secretions, skin color, breath sounds, and stoma site all need to be monitored daily.

To keep track of the child’s normal condition, a daily diary or log should be kept.  Vital signs include heart rate, breathing rate, and body temperature.  

The most important fact about the monitor is that the monitor must be properly placed on the child and turned on.  This monitor can be a lifesaving device if it is used properly.  The monitor must be placed on the child whenever the child is sleeping or left unattended.  You must respond to all alarms.  Always check the child first.  Using the monitor properly and having a knowledge of emergency procedures can save the child’s life.  

SAFETY ALERT
Be aware that monitors are not perfect.

Monitors may give false alarms due to your child moving, coughing, or the temperature of body parts that probes and electrodes are attached to.

Use your monitor.

Be certain to monitor your child as prescribed. Most monitors will  warn you if your child’s heart rate becomes abnormal.  But the monitor can only do its job if it is turned on and properly connected to your child.  Don’t stop using the monitor until your doctor says it’s OK.

Be tolerant of false alarms.

False alarms can’t be completely avoided. Many false alarms may be caused by movement, loose lead wires/or probes, or improper placement of them.  
Do not sleep in the same bed as your monitored baby.

Touching or moving near your baby, the monitor, or the cables could fool the monitor and cause it to miss events.  This can accidentally happen when a person or a pet sleeps in the same bed as the monitored baby.

Keep children and pets away from the monitor and your baby.

Children and pets might disconnect the monitor or cause other accidents, particularly when you are asleep or out of the room.

Testing the monitor.

Be sure that the alarm works by removing the probe or electrode and hearing an alarm sound.  If the alarm does not work, call your equipment provider immediately.  Watch your child closely until the problem is solved.

Be sure that you can hear the alarm.

Make sure you can hear the alarm from other rooms or while there is noise in the house.  Have someone test the monitor alarm while you are in those rooms or noisy environment.  The alarm should be loud enough to be heard in the rooms where you need to hear it.

Follow the manufacturer’s recommendations.

Be sure to read, understand and follow the instructions in the manual that comes with the  monitor.  If you don’t have a manual, ask your equipment provider for one.

RESPIRATORY TREATMENTS
General Information

Children requiring the use of tracheostomies or ventilators may also need special care and treatments to keep their lungs healthy and clear.  In addition to suctioning, there are different respiratory treatments that open and clear the air passages, deliver medications, and remove secretions.

Some treatments that the child may need are:

1. Aerosol – An aerosol treatment is used to deliver a prescribed medication in mist form.
2. MDI – A MDI treatment can be given through the ventilator circuit with a special adapter. This is a good option when you are away from home.
3. CPT – Chest Physical Therapy.  The lungs contain may lobes and segments which branch off like a tree.  Mucus can sometimes build up in these segments.  Proper positioning of the child and cupping or vibrating directly on the chest are used to drain this mucus and keep these segments clear.  Cupping can be done by hand or with a mask held in the hand.  Vibrating is done with a hand-held vibrator.  

4. Vest- A vest device is worn to vibrate the chest and loosen secretions.  This makes it easier to cough them up, or bring mucus to the upper airway where it can be removed by suctioning.

5. Cough Assist- This machine simulates a cough with a prescribed inspiratory and expiratory phase. This is prescribed when the child’s cough is not sufficient to clear secretions.

The physician prescribes the type of treatments, medications, and frequencies.  The treatments are done on a regular basis with flexibility allowed for daily activities.  Instructions may also be given to increase frequency or duration of treatments during an acute illness.

OXYGEN

General Information

Some diseases and conditions of the heart and lungs may require the use of additional oxygen.  This extra oxygen will enter the bloodstream to help keep the proper level of oxygen needed by the body.  When there is not enough oxygen available to the body; a condition called hypoxia will result.  Hypoxia is a lack of oxygen in the body, which can damage organs.  

Oxygen can be provided in the home using a gas cylinder, or an oxygen concentrator (electrical or portable.) Oxygen can be delivered through a ventilator circuit, while the child is on the ventilator or through an HME with an oxygen port while sprinting off the ventilator. When a child uses oxygen in the home, the child and the source of oxygen must be monitored carefully.  The child must be monitored for signs of lack of oxygen:

1. A bluish color around the mouth and finger tips

2. Sweating

3. Agitation

4. Sudden mood changes

5. Nasal flaring – visible movement of the nostrils during attempts to breathe
6. Retractions – an inward sucking of the chest wall between the ribs or the breastbone

7. Unresponsiveness

8. Lack of air movement

9. An increase or decrease in heart rate

10. Absence of breathing or heart rate

If any of the signs appear, check the child and follow emergency procedures.  

The source of oxygen must be monitored carefully:

1. Always perform the equipment checks.

2. Always be aware of the amount of oxygen that is available.

3. Always have the back-up system ready and available.

Oxygen is prescribed in percentages of inspired air.  The oxygen content of normal room air is 21%.  The percentage prescribed will be delivered by an oxygen source and translated into a flow of oxygen.  This flow is measured in liters per minute (LPM).  The percentage is checked with an oxygen analyzer by the DME vendor.

Oxygen can be used in the home safely if some basic precautions are followed.

ALWAYS:

1. Keep oxygen stored properly in holders.

2. Keep oxygen sources away from open flames and heaters.

3. Keep oxygen sources out of reach of children.

4. Keep the oxygen turned off when not in use.

5. Keep the freestanding oxygen tank on its side so it does not fall over.
NEVER:

1. Smoke in a room where an oxygen source is in use and never bring the oxygen into a room where there will be someone smoking.

2. Have an open flame near the oxygen such as a gas stove or a fireplace.

3. Use electric blankets or heating pads near oxygen sources.

4. Use oil or grease on a tank or a regulator.

5. Put an oxygen tank in the trunk of a car.

6. Put an oxygen tank in direct sunlight.

Oxygen is not explosive, but is does support the burning process in the presence of an open flame.  A smoldering object can burn in seconds in the presence of additional oxygen.

If oxygen is to be used in the home, alert the local fire department that oxygen is present and keep all-purpose fire extinguisher near the oxygen source.

Oxygen is a drug. It is important to use the amount prescribed. Too little oxygen can cause hypoxia. Too much oxygen can be just as dangerous.  **USE ONLY THE PRESCRIBED AMOUNT OF OXYGEN**
OXYGEN SOURCES
The following are descriptions of different types of oxygen delivery system: 

A. Oxygen Cylinders
An oxygen tank is a metal cylinder, which contains pure oxygen kept under pressure.  The tank has a regulator, which has a pressure gauge and flowmeter.
The pressure gauge indicates the amount of oxygen contained in the tank, which is measured in pounds per square inch or PSI.  The pressure gauge on a full tank will read 2000-2200 PSI.  A tank should be exchanged for a full tank when the pressure gauge reads below 100 PSI.

The flowmeter indicates the amount of oxygen being released from the tank.  The flow is measured in liters per minute (LPM).  

Tanks come in many different sizes – the smallest is a “D” cylinder, the middle is an “E” cylinder and the largest is an “H” cylinder.  The size used at home will be determined by the amount of oxygen used.

A tank may be used: at home, only for emergency purposes, daily for transporting the child, or as a backup system.

A tank of oxygen can only be used for a limited amount of time before it runs out of oxygen. The amount of time the tank will last depends on the amount of flow (LPM) and the size of the tank.  For example, a full “E” cylinder running at 2 LPM will last approximately 5 hours or a full “E” cylinder running at 8 LPM will last approximately 1 hour.  A full “H” cylinder running at 2 LPM will last approximately 56 hours or a full “H” cylinder running at 8 LPM will last approximately 14 hours.  Here is a formula that can approximate the amount of time the tank will last:


K = Tank Size


PSI = Pounds per Square Inch






          (amount of pressure in tank)


K is a constant depending on the size of the tank:



D Tank =   .16



E Tank =   .30



H Tank = 3.0


Duration of tank = K x PSI (amount of pressure in tank)





Flow rate (LPM)


Example – An “E” cylinder has 2000 PSI and it is running at 2 LPM.  How long will the tank last?



.3 (K) x 2000 (PSI =  300 minutes or 5 hours




2 (LPM)

QUICK REFERENCE FOR OXYGEN USE

D CYLINDER










____________
LITERS PER MINUTE (LPM)

                                     ¼                               ½                               1                       2                       3

	PSI
	2000
	23hr   18 min
	10hr   36 min
	5hr   18min
	2hr   36 min
	1hr   42min

	PIS
	1500
	16hr
	8hr
	4hr
	2h4
	1hr   20 min

	PSI
	1000
	10hr   36min
	5hr   18min
	2hr   36min
	1hr   18min
	         53min

	PSI
	 500
	5hr    18min
	2hr   36min
	1hr   18min
	         40min
	         26min


E CYLINDER










____________
LITERS PER MINUTE (LPM)

                                       ¼                             ½                              1                         1                       3

	PSI
	2000
	40hr
	20hr
	10hr
	5hr
	3hr   18min

	PSI
	1500
	30hr
	15hr
	7hr   30min
	3hr   45min
	2hr   30min

	PIS
	1000
	20hr
	10hr
	5hr
	2hr   30min
	1hr   36min

	PSI
	 500
	10hr
	5hr
	2hr   30min
	1hr   15min
	        50min


H CYLINDER











______
LITERS PER MINUTE (LPM)

                                      ¼                            ½                              1                          2                       3

	PSI
	2000
	400hr
	200hr
	100hr
	50hr
	33hr   18min

	PIS
	1500
	300hr
	150hr
	 75hr
	37hr   30min
	25hr

	PSI
	1000
	200hr
	100hr
	 50hr
	25hr
	16hr   36min

	PSI
	 500
	100hr
	 50hr
	 25hr
	12hr   30min
	  8hr   18min


To use the chart, identify the size cylinder (D, E, H) in use and use the corresponding chart.

Turn the tank on and identify the level of PSI in the tank by reading the gauge on the tank.

Knowing the LPM of oxygen the child will be using, use the chart to find the number of hour and minutes the tank will last. For example:  Size E cylinder, with 1500 PSI, running at 2 LPM will last 3 hours and 45 minutes.

Once you are familiar with a child and the amount of oxygen that child uses, you will become familiar with how long a tank will last.

The tanks will be provided, replaced, delivered and maintained by the equipment               

vendor.

PRECAUTION:  Oxygen tanks must never be left free standing.  They should be kept in a rolling cart or a stand.  If a tank is left free standing and it falls, it can shoot off like a rocket.

B.
Oxygen Concentrators
An oxygen concentrator is an electrically or battery (portable) powered device, which filters and removes the nitrogen from room air.  The concentrator then “concentrates” the remaining oxygen for use.

The concentrator has an on/off switch, a flowmeter and an outlet to deliver the oxygen.  If the concentrator operates on electricity; it has a battery source for the power failure alarm.

An oxygen concentrator delivers low flows of oxygen continually.  It does not need refilling or changing.  It does need simple maintenance:

1. Cleaning the filters.

2. Checking the battery.

3. Periodic oxygen analysis by the equipment vendor.

The limitation of an oxygen concentrator is it can deliver only limited percentage of oxygen.

If an oxygen concentrator is to be used in the home, a tank of oxygen will be needed as an emergency back up in the event of a mechanical or electrical failure.

GO BAGS

General Information

Mobility is a big part of everyday life.  Arrangements can be made for individuals with tracheostomies and ventilators to get around and still have supplies available for their special needs.  These supplies can be organized easily into a tote bag or carrying case, which is called a “Go Bag.”  You will take the Go Bag everywhere, whether it is to your own backyard, to school, to a doctor’s appointment or to the zoo.

When a child has a trach tube, suctioning and trach changing may need to be done at anytime.  A Go Bag contains all the items you will need to perform these procedures safely and conveniently.  Some items may be added to suit the individual needs of the child.

Each item in the Go Bag has an important purpose to ensure the safe transportation and out-of-home care of the child.  The suction machine, the catheters, and the resuscitator bag will enable the child to maintain a clear airway.  The spare trachs, lubricant and scissors will provide the necessary equipment if an emergency trach change is needed.  The bag also includes the backups for all your mechanical equipment.  The DeLee and the bulb syringes are backups for the portable suction machine.  The resuscitator bag doubles as a backup for a ventilator.  The emergency numbers will give you the resources to call if help is needed.

Carefully checking these supplies and knowing their uses will enable the child to spend many safe hours out of the home.

Contents of a Go Bag:
1.
RESUSCITATOR BAG

A manual, self-inflating bag used to give the child breaths when needed. It is also used to give breaths if the child stops breathing or the ventilator stops working.

2.
PORTABLE SUCTION MACHINE

This is an A/C battery-operated suction device, which allows you to suction anywhere.  Be sure to check the charge and function before leaving home.

3.
SUCTION CATHETERS

Catheters are used with a suction machine to clear secretions below the trach tube.  Several sterile catheters kits should be carried in the bag. There are several types of suctions catheters available. 
· In-line closed suction catheter

· Suction catheter in a sleeve

· Open catheter kit with tray and gloves

4.
DELEE SUCTION CATHETERS

This is a suction catheter which is to be used if the portable suction machine is not working. The caregiver provides the negative pressure with their mouth. There is a trap to contain secretions that go through the catheter, that is inserted into the trach tube.

.
5.
SALINE

Saline is a sterile solution sometimes used during suctioning to thin out thick secretions or added directly to the trach to keep the airway moist. Saline is not used routinely. It can also be used to lubricate the trach tube during a trach change.

6.
BULB SYRINGES/ RIGID SUCTION DEVICE

These are used to clear visible secretions from the top of the trach tube, and nose                                         

             and mouth. They should be labeled separately for TRACH and NOSE AND        

             MOUTH
7.TISSUES
Useful for wiping secretions from the outside of the trach, nose, and mouth.  

8.
SPARE TRACH TUBE

The trach ties should be attached to the trach, and obturator in place to be ready for insertion in the event of an emergency.  The prepared trach and lubricant should be placed in a clear bag, ready to be used if an emergency trach change is needed. You can wrap the cannula of the trach tube in clean gauze to prevent contamination.

If the child has a cuffed trach tube, a syringe must be included in the bag. Some cuffs are filled with air, others are filled with saline or sterile water.
9.
A TRACH TUBE ONE SIZE SMALLER

If you cannot get the regular size tube in, use this one. If you suspect you will have trouble inserting the same size trach tube, you should have the smaller size tube readily available.
10.
BLUNT SCISSORS


Scissors are used to cut the old trach tube holder in the event of an emergency 
trach change.

11.
SYRINGE


The syringe is used to inflate the cuff on a cuffed trach tube.

12.
LUBRICANT

It should be a water-soluble lubricant or sterile saline.  It helps the tube go into the stoma more easily.

13.
A PASSIVE CONDENSER

An extra condenser must be carried in case it needs to be changed.  It must be changed if it becomes clogged with mucus.  Discard it when clogged.

14.
EMERGENCY PHONE NUMBERS

The physician, hospital, home care companies, fire department, and ambulance 
service numbers must be readily available.  The list can be used by another person 
if an emergency occurs.

15.
A GO BAG LIST Be sure to check the items in the bag every time you go out.
RESPIRATORY EMERGENCIES

1.
What is an Emergency?


An emergency is any unusual or sudden occurrence which endangers or 
potentially endangers the child’s life. To best prepare for an emergency you must 

know what can occur, how to recognize problems, how to be prepared for each 
situation, and practice the emergency procedures with trained personnel.


Because the trach is the main air passage for the child, it must remain properly 
placed and open for air movement. Problems that interfere with proper placement 
and air movement create emergency situations.


These emergency situations can include:

1. Accidental removal of the trach tube.

2. Blocking of the trach tube by mucus or a foreign object

3. Difficulty with trach tube insertion

4. Vomiting and aspiration

2.
How to prepare for an Emergency
A. Phone List
Since emergency situations can occur anytime, it is essential to have your emergency resources organized and convenient.  Any of the problems mentioned above could lead to an emergency in which help may be needed.  Therefore, a list of emergency phone numbers must be kept  in the Go Bag.  This list includes the numbers for:

1. The hospital emergency room closest to home, school, etc.

2. The physician

3. The local ambulance service

4. The equipment vendor

5. The fire department

B. Supplies
It is essential to have the necessary supplies for emergency trach changes and suctioning with the child always.  These supplies should be kept near the child for quick access and in the Go Bag.  THERE SHOULD ALWAYS BE A CARE PROVIDER WITH THE CHILD WHO IS THOROUGHLY TRAINED IN TRACH CHANGING AND SUCTIONING.

3.
Recognizing an Emergency


Many emergency situations will be identified by signs of respiratory distress.  
Respiratory distress means difficulty in breathing that results in a lack of oxygen.


The first signs of respiratory distress can include:

1. A bluish color around the mouth and fingertips

2. Sweating

3. Agitation

4. Sudden mood changes

5. Nasal flaring – visible movement of the nostrils during

attempts to breathe

6. Retractions – an inward sucking of the chest wall visible

between the ribs or at the breastbone

7. Increase in heart rate

The signs of severe respiratory distress include:

1. A generalized blue or black appearance of the skin

2. Unresponsiveness

3. Lack of air movement

4. A decrease or absence in the heart rate

If any of these signs and symptoms appears, the situation must be handled as an emergency.

                                                  VENTILATION

General Information

Ventilation is the mechanical movement of air in and out of the lungs.  Certain diseases, injuries, and muscle disorders can interfere with this natural process.

A ventilator is a machine, which acts like the respiratory muscles to get air into the lungs.   Positive pressure ventilation pushes air into the lungs through an artificial airway, usually a tracheostomy tube.  

The ventilator, the circuit and the child can be looked at as a closed system.  This means that the air must begin in one place (the ventilator), travel to the child through the circuit and exit through the exhalation valve of the circuit.  If any of these three parts – the ventilator, the circuit, and the child – prevent the air from getting from the ventilator to the exhalation valve, the ventilator will have an alarm condition.  For each alarm condition, there is a way to correct it.  This chapter discusses correcting the alarm conditions.

Although there are many different companies that make ventilators, ventilators all have some basic characteristics.

1. The ventilation provides a measured amount of air called a volume, which is pushed into the lungs.  It can also provide a specific pressure during which air is pushed into the lungs.

2. The tubing attached to the ventilator, which carries the air from the ventilator to the tracheostomy tube is called the circuit.  

3. There is an exhalation valve that allows air to go to the child on inspiration and allows air to come out on expiration.

4. Each ventilator will display the pressure it takes to deliver the volume of air into the child’s lungs.  This pressure is called Peak Inspiratory Pressure or PIP.  You will be monitoring this pressure very closely.

5. Each ventilator will have a set of alarms that monitor the PIP and a set of alarms that will monitor the power source it is using (AC power, internal battery or external battery).

Learning how to manage the ventilator, you will become familiar with the machine, the circuit, what certain alarms mean, how to troubleshoot when there is an alarm or a problem and what the power sources are.

In addition to the ventilator, a heater humidifier/or HME, an external battery and a battery charger will be needed for home use.

As each child has specific needs, there may be additions to the ventilator and circuit.  

A ventilator is a technical, mechanical life-supporting machine.  With proper training and experience, you can become skilled and feel comfortable in working with the machine and the child.

