Unit One Chapter 66 Summary

Artificial Airways: A tube is inserted into the trachea bypassing the upper airway and laryngeal structures and creates an artificial airway 

· the tube is called an ET tube, can be inserted through the nose, called an NG tube, or via a tracheostomy (long term use, used when mechanical ventilation is going need to be used for longer than 10-14 days)

· Indications for intubation include:

· upper airway obstruction (secondary to burns or tumors, bleeding)

· apnea

· high risk of aspiration

· ineffective clearance of secretions

· respiratory secretions

A larger bore ET tube reduces the work of breathing (WOB) in comparison with the nasal route because there is less airway resistance and it is easier to perform suctioning or bronchs with an ET tube, Nasal intubation is recommended when head and neck manipulation are risky

Risks for ET Tube:

· head and neck movement is limited i.e spinal cord injury 

· teeth can be accidently dislodged during insertion, salivation is increased and swallowing is difficult , and a patient may obstruct the tube by biting down on it (Sedation and a bite block can help avoid this)

· mouth care can be a challenge and in this case it can be easier to pediatric size oral cleaning products and tools

Nasal intubation is contraindicated in patients with facial fractures, suspected fractures at the base of the skull, and postoperatively after cranial surgery

although some advantages include no need for the bite block and more easily performed mouth care, nasal ET tubes are more prone to kinking, there is greater WOB due the longer route and greater resistance, plus they are linked with an increased incidence of sinus infections and VAP

Before intubation unless emergent consent must be signed, explain to patient and caregiver that the patient will not be able to talk…

All patients receiving intubation and mechanical ventilation need to have IV access and AMBU bag with suctioning equipment at the bedside, Ambu bags contains a reservoir that provides O2 concentrations at up to 90-95%, the slower the bag is inflated and deflated the higher the O2 concentration to be delivered 

Rapid sequence intubation is a rapid administration of both a paralytic and sedative agent during emergency airway management to decrease the risks of aspiration combativeness and injury to the patient- not for cardiac patients or comatose patients. Versed and Fentanyl can be used with Succyinocholine, for oral intubation place the patient in a supine position with the head extended and the neck flexed , before intubation preoxygenate the patient for 3-5 minutes with 100% O2, inflate the cuff to confirm placement, each attempt is limited to 30 sec. Use an End tidal CO2 detector to confirm proper placement by measuring the amount of CO2 from the lungs, check for asymmetric chest wall movement, auscultate the lungs, get a CXR

Once proper placement is confirmed mark the position of the tube at the lip (Usually 21 cm for Women and 23 CM for men). obtain ABG’s within 25 minutes to determine oxygenation and ventilation status, use continuous SPO2 monitoring 

Nursing Management for Artificial Airways:

· maintaining proper placement of tube

· proper cuff inflation

· monitoring oxygenation and ventilation

· maintaining tube patency 

· assessing for complications

· oral care and skin integrity

· fostering comfort and communication

Proper Tube placement:

· check placement q2-4 hrs and do this by looking at the marking and ensuring it remains constant

· check for symmetric wall movement and check for bilateral lung sounds

· in an emergency: stay with patient, maintain airway, support ventilation, and get Help, bag patient, if a dislodged tube is not corrected the patient is at risk for pneumothroax

Maintaining Proper Cuff Inflation:

· inflate the cuff and measure and monitor the cuff pressure, normal arterial tracheal perfusion is 30mm/hg, to ensure tracheal perfusion keep the cuff at 20-25 mm/hg, measure and record  the cuff pressure after intubation on a regular basis (q8hrs), use minimal occluding volume (MOV) or the minimal leak technique (MLT)

· MOV: place a stethoscope over the trachea and inflate the cuff to MOV by adding air until no leak is heard at the end of Peak Inspiratory pressure (PIP- end of ventilator inspiration)…..

Monitoring Oxygenation and Ventilation:

· check this by monitoring ABGS, SPO2, SVO2

· assess for hypoxemia with s/s such as change in loc, anxiety, dusky skin, and dysrhythmias,

· ABG’s values may be lower in some patients with COPD

· Oxygenation indicators include ABGS, SPO2, PA, CVP or SVO2

· A patient suffering from hyperventilation will be breathing rapidly and deeply and may suffer circumoral and peripheral numbness

· Indicators of Ventilation include PACO2 or PETCO2, assess rate rhythm and use of accessory muscles

· Increase in PETCO2 may indicate sepsis, neuromuscular blockade, and hypoventilation

Tube Patency:

· indications for suctioning include:

· visible secretions in the ET tube

· sudden onset of respiratory distress

· suspected aspiration of secretions

· increase in peak airway pressures

· adventitious sounds over the trachea or bronchi

· increased RR or sustained coughing

· gradual or sudden decrease in SPO2 or PAO2

· inline is the preferred method

· complications of suctioning include:

· hypoxemia

· bronchospasm

· Increase ICP

· dysrhytmias- causes during suctioning include hypoxemia resulting in M isch. vagal stimulation, SNS stimulation

· HTN

· hypoTN

· mucosal damage

· pulmonary bleeding

· pain

· infection

ORAL CARE and Skin Intergrity

· pts mouth is always open and the lips tongue and gums should be moistened with saline or water swabs to prevent mucosal drying

· reposition or retape ET tube Q 24 hrs

Fostering comfort and Communication

· make the patient comfortable and find suitable ways to communicate, provide pain meds and sedation as appropriate

Complications of ET tubes

· unplanned extubation and aspiration

· ss extubation: pt speaking, low pressure ventilator alarm, diminished breath sounds, respiratory distress, gastric distention

· check for aspiration

Mechanical Ventilation

 This is the process by which FIO2 (21%<) is moved in and out of the lungs by mechanical ventilation

indications for venting include: apnea or inability to breath, ARF, severe hypoxia, respiratory muscle fatigue

There are 2 types of mechanical ventilation:

 Negative pressure ventilation: involves the use of chambers that encase the chest or body and surround it with negative pressure, negative pressure helps pull the chest upward, expiration is passive , these can be used at home for patients with neuromuscular disease, CNS disorders, injuries or diseases of the spinal cord, severe COPD

Positive pressure ventilation:

· PPV is used for acutely ill patients, during inspiration the vent pushes air into the lungs under high pressure, expiration is passive, there are two kinds of + pressure venting

· Volume Ventilation- in this a predetermined tidal volume is delivered with each inspiration and the amount of air delivered is based on compliance and resistance factors of the patient vent system, tidal volume is consistent from breath to breath but airway pressures will vary

· pressure ventilation: in this mode the PIP is predetermined and the tidal volume (VT) delivered to the patient varies on the selected pressure and the compliance and resistance factors of the patient vent system

settings of the vent:

respiratory rate (F)- number of breaths per minute the vent delivers, usual setting is 6-20 breaths/min

tidal volume (Vt)- volume of gas delivered to the patient during each vent breath, usual setting is 6-10 ml/kg

oxygen concentration (FIO2)- fraction of inspired oxygen delivered to the patient, may be set b/w 21-100%, usually adjusted to maintain client PAO2>60 or SPO2>90

Positive End Expiratory Pressure (PEEP)- positive pressure applied at the end of the expiration of the ventilator breath, usually 5 cm/H2O

Pressure Support: + pressure used to augment the patients inspiratory pressure, WNL is 6-18 H2O

I:E Ratio: duration of inspiration to duration of expiration usual setting is 1:2 or 1:1:5 unless IRV is desired

Inspiratory flow rate and time: speed with which the Vt is delivered, usually 40-80L/min and time is 0.8-1.2 sec

Sensitivity: determines the amount of effort the patient must generate to initiate a vent breath; it may be set for pressure triggering or flow triggering; usual setting for a pressure trigger is 0.5-1.5 cm/ H20.. below baseline pressure and for a flow trigger is 1-3 L/min below baseline flow

High Pressure limit: regulates the maximal pressure the ventilator can generate to deliver the Vt, when the pressure limit is reached, the ventilator terminates the breath and spills the undelivered volume into atmosphere; usually setting 10-20 cm/ H2O above peak inspiratory pressure (PIP)

Mechanical Ventilation of Alarms and Causes of Activation:

High Pressure Limit:

· secretions, coughing, or gagging

· patient fighting ventilator 

· condensation in tubing

· kinked or compressed tubing

· increased resistance

· decreased compliance

Low Pressure Limit:

· total or partial ventilator disconnect

· loss of airway

· et tube/ cuff leak

Apnea:

· Respiratory arrest

· oversedation

· change in patient condition

· loss of airway

High Tidal Volume, minute ventilation, or respiratory rate:

· pain or anxiety

· change in patient condition

· excess consedate in tubing

Low tidal volume or minute ventilation:

· change in patients breathing effort

· patient is disconnected loose connection or leak in circuit

· et/ cuff leak

· insufficient gas flow

Ventilator Inoperative or low battery

· machine malfunction

· unplugged, power failure, or internal battery not changed 

Modes of Mechanical Ventilation:

· Assist Control Mode: requires that the Vt, inspiratory time, and PEEP be set for the patient, the ventilator sensitivity is also set, and when the patient initiates a spontaneous breath, a full volume breath is delivered

· Synchronized intermittent Mandatory Ventilation (SIMV): requires the Vt, inspiratory time, sensitivity, and PEEP are set for the patient. In between “mandatory breaths” patients can spontaneously breath at their own rates and Vt. With SIMV the vent synchronizes the mandatory breaths with the patients own inspirations

· PEEP: creates positive pressure at the end exhalation, and restores functional residual capacity, the term PEEP is used when end expiratory pressure is provided during ventilator positive breaths

· CPAP: like peep, this pressure is continous during spontaneous breathing, no positive pressure breaths present 

Delegation Decisions for Vents:

RN:

· auscultate breath sounds and resp  effort, assessing for decreased ventilation or adventitious breath sounds

· monitor ventilator settings and alarms

· maintain appropriate cuff inflation on ET tube

· develop plan of communication

· administer sedatives, analgesics, and paralytics as needed

· determine need for et tube suctioning, implement suctioning on unstable clients

· reposition and secure et tube

· educate patient and caregiver about mechanical ventilation and weaning procedures

· monitor oxygenation level and signs of respiratory fatigue during the weaning procedure

LPN:

· suction et or trach of stable client 

· administer routinely scheduled medications

· assist RN or respiratory therapist with repositioning and securing et tube

· administer enteral nutrition as directed by the RN

NAP:

· obtain vital signs and report these to the RN

· provide personal hygiene and skin and oral care

· assist with changing of positioning 

· ROM

· UOP

Complications of + pressure vent:

Cardiovascular:

· PPV can affect circulation b/c of the transmission of increased mean airway pressure to the thoracic cavity, with increased intrathroacic pressure the vessels of the thorax are compressed this results in decreased venous return to the heart, decreased left ventricular end diastolic volume (preload), decreased CO, and hypotension 

Pulmonary:

· Barotrauma:

· as lung inflation pressure increases the risk of barotrauma increases, pneumothorax

· volutrauma: alveolar fractures and movement of fluids , low volume ventilation should be used in ARDS patients

· Alveolar Hypovent

· alveolar hyperventilation

· VAP:

· there is a great risk for this because the ET bypasses normal upper airway defenses

· increasing this risk includes poor nutritional states, immobility, and the underlying disease process

· VAP is pneumonia that occurs 48 hours or more after intubation

· s/s elevated temp, ^ wbc, purulent sputum, crackles or rhonci, infiltrates on CXR

· VAP prevention measures:

· HOB 30-45

· no routine changes of vent tubing 

· use of et tube with a dorsal lumen above the cuff to allow for continous suction of secretions in the subglottic area

· effective handwashing

· organisms in early VAP (w.in 96 hrs of venting)

· gram- ie klebsiella, s. pneumoniae, e coli, haemophilus influenzae, s. aureus

· Late venting

· pseudomonas aureginosa, staph aureus

Sodium and water imbalance:

· progressive fluid retention occurs after 48-72 hours of PPV especially PPV with PEEP, it is associated with decreased UOP, and increased sodium retention, fluid balance changes may be related to decreased CO which in turn results in diminished renal perfusion, pressure changes within the thorax are associated with decreased levels of Atrial naturtetic peptide which also causes NA retention, RAA leads to NA retention

Neurologic:

· in patients with head injuries PPV (especially with PEEP) can impair cerebral blood flow, the increased intrathoracic positive pressure impedes venous drainage from the head resulting in jugular venous distention, may have ^ICP because of impaired venous return and increase in cerebral volume, elevation of HOB and keeping the clients head in alignment may decrease problems in this area

GI:

· at risk for ulcers and GI bleeds any kind of circulatory compromise including reduction of CO r/t PPV may lead to ischemia of the GI tract and lead to transition of bacteria, to decrease the risk of VAP guidelines suggest the use of GI prophylaxis (Zantac or Nexium) and enteral nutrition to decrease gastric acidity and diminish the risk of ulcer and hemhorrhage, gastric and bowel distention may occur because of gas accumulation in the GI tract from swallowed air, Gastric or bowel dilation may put pressure on the vena cava and decrease CO and prohibit proper diaphragm excursion during spontaneous breathing. 

Musculoskeletal:

· immobility is very common, use early and progressive  movement or ambulation is very important, ROM

WEANING:

this is the process of reducing vent support and resuming spontaneous ventilation

differs for everyone

patients who are likely to require prolonged ventilation (COPD) are likely to experience a peak and valley weaning experience

consists of 3 phases: preweaning, weaning, outcome phase

assessment at the preweaning phase is of evaluation and the follwing should be considered: muscle strength, endurance, , clear lungs, clear CXR, pts neurologic status, hemodynamics, FE, AB, nutrition, HGB

spontaneous breathing trials are recommnended in clients who exhibit readiness

Muscles stressed by weaning may need to rest for 12-24 hours

Indicators for weaning:

1. reversal of the underlying cause

2. Adequate Oxygenation: PAO2/ FIO2>150-200

3. PEEP <5-8

4. FIO2 <40-50

5. pH >7.25

6. Hemodynamic stability ( no myocardial ischemia, absence of vasopressor therapy or hypotension)

7. Patient can initiate inspiratory effort

