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AIRWAY MANAGEMENT

Airway Management

INTRODUCTION (10 Min)

REVIEW:     

ATTENTION:  

OVERVIEW:  

2-1.1  Identify simple facts about humidified oxygen and venturi mask, step-by-step procedures for suctioning, obtaining breath sounds, ventilating a patient with a flow-restricted oxygen-powered ventilation device, and why and when airway management techniques must be done, with at least 80% accuracy.

2-1.1.1 Anatomy Review

2-1.1.2 Opening the Airway

2-1.1.3 Techniques of Suctioning

2-1.1.4 Techniques of Artificial Ventilation

2-1.1.5 Airway Adjuncts

2-1.1.6 Oxygen

2-1.1.7 Special Considerations

2-1.2   Demonstrate competency in airway management procedures and suctioning IAW NREMT-B Practical Skills Examination.

2-1.2.1 Jaw-thrust maneuver

2-1.2.2 Oropharyngeal Airway Insertion

2-1.2.3 Nasopharyngeal Airway Insertion

2-1.2.4 Perform Suctioning

2-1.2.5 Supplemental Oxygen

2-1.2.6 Techniques of Artificial Ventilation 

MOTIVATION:

TRANSITION:  

BODY (14 hrs 10 min)

PRESENTATION: 1a.  Working in small groups and using components of teh Schaefer-Weisbord Model, present a written evaluation of a given case study IAW Performance Test. Student must attain a score of 80 percent with a maximum of 6 instructor assists during preparation. 






LECTURE/DISCUSSION 

1b.  Objective
2.1.1. Identify simple facts about humidified oxygen and venturi mask, step-by-step procedures for suctioning, obtaining breath sounds, ventilating a patient with a flow-restricted oxygen-powered ventilation device, and why and when airway management techniques must be done, with at least 80% accuracy.

(1) Anatomy Review

(a) Nose and mouth

1 Pharynx

2 Oropharynx

3 Nasopharynx

(b) Epiglottis - a leaf-shaped structure that prevents food and liquid from entering the trachea during swallowing

(c) Trachea (windpipe)

(d) Larynx (voice box)

(e) Cricoid cartilage - firm cartilage ring forming the lower portion of the larynx

(f) Bronchi

1 Two major branches of the trachea to the lungs

2 Bronchus subdivides into smaller air passages ending at the alveoli

(g) Lungs

(h) Diaphragm

1 Inhalation (active)

a Diaphragm and intercostals muscles contract increasing the size of the thoracic cavity

1 Diaphragm moves slightly downward, flares lower portion of rib cage

2 Ribs move upward/outward

b Air flows into the lungs

2 Exhalation (passive)

a Diaphragm and intercostals muscles relax decreasing the size of the thoracic cavity

1 Diaphragm moves upward

2 Ribs move downward/inward

b Air flows out of the lungs

(i) Respiratory physiology

1 Alveolar/capillary exchange

a Oxygen-rich air enters the alveoli during each inspiration

b Oxygen-poor blood in the capillaries passes into the alveoli

c Oxygen enters the capillaries as carbon dioxide enters the alveoli

2 Capillary/cellular exchange

a Cells give up carbon dioxide to the capillaries

b Capillaries give up oxygen to the cells

3 Adequate breathing

a Normal rate

1 Adult-12-20/minute

2 Child-15-30/minute

3 Infant-25-50/minute

b Rhythm

1 Regular

2 Irregular

c Quality

1 Breath sounds-present and equal

2 Chest expansion-adequate and equal

3 Effort of breathing

d Depth (tidal volume)-adequate

4 Inadequate breathing

a Rate-outside of normal ranges

b Rhythm-irregular

c Quality

1 Breath sounds-diminished or absent

2 Chest expansion-unequal or inadequate

3 Increased effort of breathing-use of accessory muscles-predominantly in infants and children

d Depth (tidal volume)-inadequate/shallow/apneic 

e The skin may be pale or cyanotic (blue) and cool and clammy

f There may be retractions above the clavicles, between the ribs and below the rib cage, especially in children

g Nasal flaring may be present, especially in children

h In infants, there may be “seesaw” breathing where the abdomen and chest move in opposite directions

i Agonal respirations (occasional gasping breaths) may be seen just before death

(j) Infant and child anatomy considerations

1 Mouth and nose - in general, all structures are small and more easily obstructed than in adults

2 Pharynx – infant’s and children’s tongues take up proportionally more space in the mouth than adults

3 Trachea (windpipe)

a Infants and children have narrower tracheas that are obstructed more easily by swelling

b The trachea is softer and more flexible in infants and children

4 Cricoid cartilage-like other cartilage in the infant and child, the cricoid cartilage is less developed and less rigid

5 Diaphragm-chest wall is softer, infants and children tend to depend more heavily on the diaphragm for breathing

(k) Adequate and inadequate artificial ventilation

1 An EMT-Basic is artificially ventilating a patient adequately when

a The chest rises and falls with each artificial ventilation

b The rate is sufficient, approximately 12 times per minute for adults and 20 times per minute for children and infants

c Heart rate returns to normal with successful artificial ventilation

2 Artificial ventilation is inadequate when

a The chest does not rise and fall with each artificial ventilation

b The rate is too slow or too fast

c Heart rate does not return to normal with artificial ventilation


                                                                              TRANSITION:

(2) Opening the Airway

(a) Head-tilt chin-lift when no neck injury is suspected

(b) Jaw thrust when EMT-Basic suspects spinal injury

(c) Assess need for suctioning

                                                                                     TRANSITION:

(3) Techniques of Suctioning

(a) Body substance isolation

(b) Purpose

1 Remove blood, other liquids and food particles from the airway

2 Some suction units are inadequate for removing solid objects like teeth, foreign bodies and food

3 A patient needs to be suctioned immediately when a gurgling sound is heard on artificial ventilation

(c) Types of units

1 Suction devices

a Mounted

b Portable

1 Electrical

2 Hand operated

2 Suction catheters

a Hard or rigid (“tonsil sucker” or “tonsil tip”)

1 Used to suction the mouth and oropharynx of an unresponsive patient

2 Should be inserted only as far as you can see

3 Use rigid catheter for infants and children, but take caution not to touch back of airway

b Soft (French)

1 Useful for suctioning the nasopharynx and in other situations where a rigid catheter cannot be used

2 Should be measured so that it is inserted only as far as the base of the tongue

                                                                                     TRANSITION:

(4) Techniques of Artificial Ventilation

(a) In order of preference, the methods for ventilating a patient by the EMT-Basic are as follows

1 Mouth-to-mask

2 Two-person bag-valve-mask 

3 Flow restricted, oxygen-powered ventilation device

4 One-person bag-valve-mask

(b) Body substance isolation

(c) Mouth-to-mask

1 Should be connected to high flow oxygen

2 Provides 50% oxygen concentration

(d) Bag-valve-mask

1 Consist of a self-inflating bag, one-way valve, face mask, oxygen reservoir

2 Needs to be connected to oxygen to perform most effectively

3 Bag-valve-mask issues

a Volume of approximately 1,600 milliliters

b Provides less volume than mouth-to-mask

c Single EMT-Basic may have difficulty maintaining an airtight seal

d Two EMT-Basics using the device will be more effective

e Position self at top of head for optimal performance

f Adjunctive airways (oral or nasal) may be necessary in conjunction with bag-valve-mask

g Bag-valve-mask should have

1 A self-refilling bag that is easily cleaned and sterilized

2 A non-jam valve that allows a maximum oxygen inlet flow of 15 lpm

3 No pop-off valve, or the pop-off must be disabled.  Failure to do so will result in inadequate artificial ventilations

4 Standardized 15/22 mm fittings

5 An oxygen inlet and reservoir to allow for high concentration of oxygen

6 A true valve for non-rebreather

7 Should perform in all environmental conditions and temperature extremes

8 Available in infant, child and adult sizes

(e) Flow restricted, oxygen-powered ventilation devices (FROPVD)

1 FROPVD (for use in adults only) should provide

a A peak flow rate of 100% oxygen at up to 40 lpm

b An inspiratory pressure relief valve that opens at approximately 60 centimeters water and vent any remaining volume to the atmosphere or ceases gas flow

c An audible alarm that sounds whenever the relief valve pressure is exceeded

d Satisfactory operation under ordinary environmental conditions and extremes of temperature

(f) Bag to stoma or tracheostomy tube 

1 Tracheostomy - an artificial permanent opening in the trachea

2 If unable to artificially ventilate, try suction, then artificial ventilation through the mouth and nose; sealing stoma may improve ability to artificially ventilate from above or may clear obstruction

3 Need to seal the mouth and nose when air is escaping during artificial ventilation of the stoma

(g) Bag-valve-mask to stoma

1 Use infant and child mask to make seal

2 Technique otherwise very similar to artificially ventilating through mouth

3 Head and neck do not need to be positioned

                                                                                     TRANSITION:

(5) Airway Adjuncts

(a) Oropharyngeal (oral) airways

1 Oropharyngeal airways may be used to assist in maintaining an open airway on unresponsive patients without a gag reflex

2 Patients with a gag reflex will vomit

3 Select the proper size.  Measure from the corner of the patient’s lips to the bottom of the earlobe or angle of jaw

(b) Nasopharyngeal (nasal) airways

1 Nasopharyngeal airways are less likely to stimulate vomiting

2 May be used on patients who are responsive but need assistance keeping the tongue from obstructing the airway

3 This is a painful stimuli

4 Select the proper size: measure from the tip of the nose to the tip of the ear.  Also consider diameter of airway in the nostril

                                                                                     TRANSITION:

(6) Oxygen

(a) Oxygen cylinders

1 Different sizes

a D cylinder has 350 liters

b E cylinder has 625 liters

c M cylinder has 3,000 liters

d G cylinder has 5,300 liters

e H cylinder has 6,900 liters

2 Need to handle carefully since their contents are under pressure

3 Tanks should be positioned to prevent falling and blows to the valve-gauge assembly and secured during transport

(b) Pressure regulators 

1 Full tank approximately 2000 psi

2 Attached by pin indexing system or threaded outlet

(c) Flowmeter-allows flow of oxygen

(d) Humidifiers

1 Prevents drying of mucous membranes

2 Used on long transports

3 Not generally needed for prehospital care

(e) Equipment for oxygen delivery

1 Nonrebreather

a Preferred method of giving oxygen to prehospital patient

b Up to 90% oxygen can be delivered

c Nonrebreather bag must be full before mask is placed on patient

d Flow rate should be adjusted so when the patient inhales, bag does not collapse (15 lpm)

e Masks come in different sizes of adult, children, and infants.  Be sure to select the correct size mask.

2 Nasal cannula

a Rarely the best method of delivering adequate oxygen to the prehospital patient

b Should be used only when patient will not tolerate a nonrebreather mask, despite coaching from the EMT-Basic

c Delivers 24-44% oxygen

d Flow rate set between 1-6 lpm

3 Simple face mask

a Can deliver up to 60% oxygen

b Flow rate set between 6-10 lpm

4 Venturi mask

a Provides very precise oxygen concentrations

b Commonly used for COPD patients

                                                                                     TRANSITION:

(7) Special Considerations

(a) Patients with laryngectomies (stomas)

1 A breathing tube may be present

2 If it becomes obstructed, suction 

3 Some patients may have partial laryngectomies

4 If air escapes from the mouth or nose when artificially ventilating a stoma, close the mouth and pinch the nostrils

(b) Infant and child patients

1 Place head in correct neutral position for the infant and extend a little past neutral for a child

2 Avoid excessive hyperextension of the head

3 Avoid excessive bag pressure-use only enough to make chest rise

4 Ventilate with bag-valve-mask until adequate chest rise occurs. Do not use pop-off valve (must be disabled or in closed position)

5 Gastric distention is more common in children

6 An oral or nasal airway may be considered when other procedures fail to provide a clear airway

(c) Facial injuries

1 Because blood supply to the face is so rich, blunt injuries to the face frequently result in severe bleeding

2 For the same reason, bleeding into the airway from facial injuries can by a challenge to manage

3 If suctioning is continuously needed, suction for 15 seconds, ventilate for two minutes, suction for 15 seconds and continue as needed

(d) Obstructions

1 Use foreign body airway obstruction (FBOA) procedures learned in BLS training

2 When foreign body airway obstruction persists, EMT-Basics should perform three cycles of the FBOA procedure, then transport, continuing the FBOA procedure en route

(e) Dental appliances 

1 Dentures - ordinarily dentures should be left in place

2 Partial dentures (plates) may become dislodged during an emergency.  Leave in place but be prepared to remove it if it becomes dislodged

TRANSITION:

INTERIM SUMMARY:

TRANSITION:

PRESENTATION:
DEMO/PERFORMANCE 
2.1.2.   Demonstrate competency in airway management procedures and suctioning IAW NREMT-B Practical Skills Examination.

(2) Jaw-thrust maneuver

(a) Kneel above the patient’s head

(b) Place your fingers behind the angles of the lower jaw, and forcefully move the jaw upward

(c) Use the thumbs to help position the lower jaw to allow breathing through the mouth as well as the nose

(d) Completed maneuver should open the airway with the mouth slightly open and the jaw jutting forward














TRANSITION:

(3) Oropharyngeal Airway Insertion


(a) Select proper size, measure from the corner of the patients mouth to the tip of the earlobe on the same side of the patient’s face

(b) Open the patient’s mouth using the cross-finger technique.

(c) In adults, to avoid obstructing the airway with the tongue

1 Insert the airway upside down, with the tip facing towards the roof of the patient’s mouth

2 Advance the airway gently until resistance is encountered

3 Turn the airway 180 degrees so that it comes to rest with the flange on the patients lips and teeth

4 Monitor the patient closely.  If there is a gag reflex, remove immediately following the normal anatomical curvature

(d) Another method of inserting an oral airway 

1 Insert it right side up using a tongue depressor to press the tongue down and forward to avoid obstructing the airway

2 This is the preferred method for airway insertion for an infant or child









TRANSITION:

(4) Nasopharyngeal Airway Insertion

(a) Nasopharyngeal airways are less likely to stimulate a gag reflex

(b) Measure from the tip of the patient’s nose to the earlobe

(c) Lubricate with a water soluble lubricant

(d) Insert the airway gently.  Bevel should be toward the septum of the nose

(e) If you feel any resistance or obstruction, remove airway immediately, rotate it 180 degrees and try the other nostril










TRANSITION:

(5) Perform suctioning 


(a) Suction device is inspected on a regular basis before it is needed

(b) Turn on the suction unit

(c) Unit should generate 300mm Hg vacuum

(d) Open the patient’s mouth using the cross finger technique and insert the catheter to the depth measured

(e) Apply suction in a circular (sweeping) motion as you withdraw the catheter

(f) Suction for no more than 15 seconds at a time

1 Infants and children, shorter suction time should be used

2 If the patient has secretions or emesis that cannot be removed quickly and easily suctioned, that patient should be log rolled and the oropharynx should be cleared

3 If patient produces frothy secretions as rapidly as suctioning can remove, suction for 15 seconds, artificially ventilate for two minutes, then suction for 15 seconds, and continue in that manner.  Consult medical direction for this situation

(g) If necessary, rinse the catheter and tubing with water to prevent obstruction of the tubing from dried material

(h) SKILLS STATION—Airway Maintenance 

1 Takes or verbalizes body substance isolation

2 Selects appropriately sized oropharyngeal airway

a Measures airway

b Inserts airway without pushing tongue posteriorly

3 Note:  The examiner must advise the candidate that the patient is gagging and becomes conscious

4 Removes the oropharyngeal airway

5 Note:  The examiner must advise the candidate to suction the patient’s airway

a Turns on/prepares suction device

b Assures presence of mechanical suction

c Inserts the suction tip without suction

d Applies suction to the oropharynx/nasopharynx

6 Note: The examiner must advise the candidate to insert a nasopharyngeal airway

a Selects appropriately sized airway

b Measures airway

c Verbalizes lubrication of the nasal airway

d Fully inserts the airway with the bevel facing towards the septum










TRANSITION:

(6) Supplemental Oxygen


(a) Select the desired cylinder

(b) Remove protective seal

(c) “Crack” the cylinder by quickly opening and closing the valve to blow out any dust

(d) Attach the regulator/flowmeter

1 Align pins

2 Tighten T-screw by hand

(e) Attach tubing and delivery device

1 Nonrebreather mask

a Attach the tubing to flowmeter  

b Adjust the flow rate so that the reservoir bag does not fully collapse when the patient inhales (12-15 lpm)

c Ensure reservoir bag is full before applying to patient

2 Simple face mask

a Attach tubing to flowmeter

b Adjust flow rate to 6-10 lpm

3 Nasal cannula

a Should be used only when patient cannot tolerate a nonrebreather or simple face mask

b Attach tubing to flowmeter.  Flow rate should be 1-6 lpm (provides 24%-44%)

c Place nasal cannula on patient.  Prongs should be placed in the patient’s nose and tubing draped around ears or behind the head

(f) SKILLS STATION—Oxygen Administration

1 Takes or verbalizes body substance isolation precautions

2 Cracks tank to blow out any dust

3 Assembles the regulator to the tank

a Opens the tank

b Checks for leaks

c Checks tank pressure

d Attaches nonrebreather mask to oxygen

e Adjust liter flow to 12 liters per minute or greater

f Prefills reservoir bag

4 Applies the mask to patient’s face.  Adjust as needed

5 The examiner must advise the candidate that the patient is not tolerating the non-rebreather mask.  The medical director has ordered you to apply a nasal cannula to the patient

a Removes mask from patient

b Removes nonrebreather from oxygen

c Adjusts liter flow to 6 liters per minute or less

d Attaches nasal cannula to oxygen

e Applies nasal cannula to the patient

6 The examiner must advise the candidate to discontinue oxygen therapy

a Removes nasal cannula from patient

b Removes nasal cannula from oxygen

c Turns oxygen off, allow pressure to bleed from the system

d Turns off flow meter







                                 
TRANSITION:

(7) Techniques of Artificial Ventilation

(a) SKILLS STATION-Mouth to mask ventilation


1 BSI/scene safety

2 Kneel at the patients head

3 Open the airway

a Jaw-thrust maneuver

b Head tilt-chin lift

4 Connect one-way valve to face mask

5 Attach oxygen tubing to face mask and flowmeter

6 Turn cylinder regulator on and set flow rate should be 15 lpm

7 Ensure airway is open and take a deep breath and exhale through the open port of the one-way valve

8 Breath slowly into the mask for 2 seconds

9 Watch the patient’s chest fall during exhalation

10 Provide rescue breathing one breath every five seconds

(b) Bag-valve-mask (BVM)

1 Takes or verbalizes BSI precautions

2 Use when no trauma is suspected

a After opening airway, select correct mask size (adult, child or infant)


b Position thumbs over top half of mask, index and middle fingers over bottom half

c Place apex of mask over bridge of nose, then lower mask over mouth and upper chin.  If mask has large round cuff surrounding a ventilation port, center port over mouth

d Use ring and little fingers to bring jaw up to mask 

e Connect bag to mask if not already done

f Have assistant squeeze bag with two hands until chest rises

g If alone, form a “C” around the ventilation port with thumb and index finger; use middle, ring and little fingers under jaw to maintain chin lift and complete seal

h Repeat a minimum of every 5 seconds for adults and every 3 seconds for infants and children

i If chest does not rise and fall, re-evaluate

1 If chest does not rise reposition head

2 If air is escaping from under the mask, reposition fingers and mask

3 Check for obstruction

4 If chest still does not rise and fall, use alternative method of artificial ventilation (e.g. pocket mask, manually triggered device)

j If necessary, consider use of adjucts

1 Oral airway

2 Nasal airway

3 Use with suspected trauma

a After opening airway, select correct mask size (adult, child or infant)

b Immobilize head and neck

1 Have an assistant hold head manually

2 Use your knees to prevent movement

c Position thumbs over top half of mask, index and middle fingers over bottom half

d Place apex of mask over bridge of nose, then lower mask over mouth and upper chin.  

e Use ring and little fingers to bring jaw up to mask without tilting head or neck

f Connect bag to mask if not already done

g Have assistant squeeze bag with two hands until chest rises

h Repeat every 5 seconds for adults and every 3 seconds for children and infant, continuing to hold jaw up without moving head or neck

i If chest does not rise, re-evaluate

1 If abdomen rises, reposition jaw

2 If air is escaping from under mask, reposition fingers and mask

3 Check of obstruction

4 If chest still does not rise, use alternative method of artificial ventilation (pocket mask)

j If necessary consider use of adjuncts

1 Oral airway

2 Nasal airway

4 SKILLS STATION – Bag-Valve-Mask Apneic patient

a Takes or verbalizes body substance isolation

b Voices opening the airway

c Voices inserting an airway adjunct

d Selects appropriately sized mask

e Creates a proper mask-to-face seal

f Ventilates the adult patient at no less than 800 ml volume

g The examiner indicates the arrival of oxygen to the scene

1 Connects reservoir and oxygen

2 Turns on tank

3 Adjust liter flow to 15 liters per minute or greater

4 Continues ventilations at no less than 800 ml volume

h The examiner indicates the arrival of a second EMT.  The second EMT is instructed to ventilate the patient while the candidate controls the mask and airway

1 Voices re-opening the airway

2 Creates a proper two-handed mask-to-face seal

3 Instructs the second EMT to resume ventilation at a proper volume per breath


TRANSITION:

APPLICATION:  

Students will practice airway management procedures and suctioning IAW NREMT-B Practical Skills Examination
EVALUATION:

(1) Administer Module 2 written PC to students

(2) Review Module 2 PC


                                                                   
TRANSITION

CONCLUSION (10 Min)

SUMMARY: 

2-1.1  Identify simple facts about humidified oxygen and venturi mask, step-by-step procedures for suctioning, obtaining breath sounds, ventilating a patient with a flow-restricted oxygen-powered ventilation device, and why and when airway management techniques must be done, with at least 80% accuracy.

2-1.1.1 Anatomy Review

2-1.1.2 Opening the Airway

2-1.1.3 Techniques of Suctioning

2-1.1.4 Techniques of Artificial Ventilation

2-1.1.5 Airway Adjuncts

2-1.1.6 Oxygen

2-1.1.7 Special Considerations

2-1.2   Demonstrate competency in airway management procedures and suctioning IAW NREMT-B Practical Skills Examination.

2-1.2.1 Jaw-thrust maneuver

2-1.2.2 Oropharyngeal Airway Insertion

2-1.2.3 Nasopharyngeal Airway Insertion

2-1.2.4 Perform Suctioning

2-1.2.5 Supplemental Oxygen

2-1.2.6 Techniques of Artificial Ventilation 

REMOTIVATION: 

CLOSURE: 

STUDY ASSIGNMENT: 
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