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SUBJECT:  Standing Operating Procedures for the Care of Patients on Ventilator

1.
Purpose: To provide a standard procedure for caring for patients requiring mechanical ventilation via an endotracheal tube or tracheostomy tube.

2.
References:

a.
Loeb, Stanley (Ed.) Manual of Critical Care Procedures. Pennsylvania, Springhouse Corporation, 1994.

b.
Suddarth, Doris S. The Lippincott manual of Nursing Practice. (5th Ed.). Philadelphia, J.B. Lippincott Company, 1991.

3.
Responsibility: All Health Care Providers assigned to FST PACU/ICU will be familiar with  the contents of this SOP. 

4.
Adaptations to Care: Caring for patients requiring mechanical ventilation in the field create many clinical dilemmas. The described procedure should be utilized as a guide allowing for drastic modification depending on the tactical situation.  There are not many ways to improvise al ventilation when undesirable circumstances arise. 

5.
Equipment

a.
Patient with an artificial airway secure in place (endotracheal or tracheostomy tube).

b.
Mechanical ventilator with circuitry attached.

c.
In-line humidifier is used for long term patient.

d.
Additional equipment that should be readily available at all bedsides where artificial airways and mechanical ventilators are in place:

(1)
Self-inflating Ambu-bag 

(2)
Face mask for Ambu bag.

(3)
Oral and nasal airway adjuncts.

(4)
Suction apparatus with suction catheters.

(5)
Oxygen source

6.
Procedure:

a.
Obtain a baseline pulse oximetry reading, ABG and chest x-ray to serve as a guide in determining the progress of therapy (when available).

b.
Give a brief explanation of procedure to the patient emphasizing that this is a temporary measure to help them breathe.

c.
Establish the artificial airway (endotracheal tube or tracheostomy) if not already in place. 

d.
Prepare the ventilator.

(1)
Set up desired circuitry.

(2)
Set up oxygen source.

(3)
Turn on power.

(4)
Select mode of ventilation (SIMV, ASST Control, Control).

(5)
Set tidal volume (usually 10-15cc/kg of patient's body weight).

(6)
Set oxygen concentration (adjusted according to Sa02).

(7)
Set PEEP at 5cm initially.(PEEP requires an attachment to the circuit)

(8)
Set ventilator sensitivity (-2mm Hg).

(10)  Adjust the flow rate (velocity of gas flow during inspiration). Usually 40-70 liters per minute to adjust for a 1:2 inspiration:expiration ratio. 

(11)
Connect the patient’s airway to the ventilator circuit and ensure all connections are secure. Prevent ventilator tubing from "pulling" on the artificial airway, possibly resulting in tube dislodgment or tracheal damage.

(12)
Assess patient for symmetrical chest movement and rate. Do not depend on digital rate readouts on the ventilator.

(13)
Observe peak airway pressures and note the presence of PEEP.

(14)
Set airway pressure alarms according to the patient's baseline.

(a)
High pressure alarm: High airway pressure or "pop off pressure" is set at about 20cm water above the patient's peak airway pressure. The alarm will sound if the airway pressure selected is exceeded.

(b)
Low pressure alarm: Low-pressure alarm is set at 5-10cm water pressures below the peak airway pressures.

(c)
When an alarm sounds and you are unable to determine the cause or cannot correct the problem immediately, disconnect the patient from the ventilator and manually ventilate the patient use an Ambu bag. Call for assistance. Reconnect the patient to the ventilator once corrective actions are completed and the equipment is functioning properly.

(15)
Assess the need for suctioning at least every hour and PRN.

(16)
Assess breath sounds every hour and PRN to determine whether they are present or absent, normal or abnormal and whether a change has occurred. This confirms proper placement of the artificial airway and distribution of ventilatory flow.

(17)
Assess airway pressures frequently monitoring for changes in compliance or onset of conditions that may cause airway pressure to increase or decrease.

(18)
Measure oxygen levels via pulse oximeter continuously.

(19)
Evaluate the need for sedation or muscle relaxants. The physician to decrease patient anxiety, or to relax the patient so that they are not competing with the ventilator may prescribe sedatives. At times, pharmacologically induced paralysis may be necessary in order to permit mechanical ventilation. The physician only prescribes paralysis when the patient is intubated and receiving mechanical ventilation.

(20)
Offer psychological support of the patient and make attempts to orient them.

e.
Adjusting ventilator settings:

(1)
With ABG analysis (if available):

(a)
If the pH is less than 7.35 and the PaCO2 is less than 5, consider decreasing the rate, decreasing the tidal volume and check for hypoxia.

(b)
If the pH is greater than 7.45 and the PaCO2 is greater than 45, consider increasing the rate and increasing the tidal volume; check for sedation, fatigue and other reasons patient is not taking enough breaths.

(c)
If the PaO2 is less than or equal to 60 and the 02 sat is less than or equal to 90, consider increasing the FiO2 and increasing the PEEP. Check for hypoxia and suction if necessary.

(d)
If the PaO2 is greater than 100 and the 02 sat is greater than or equal to 95%, consider decreasing the FiO2 and decreasing the PEEP.

(2)
Without ABG analysis:

(a)
Monitor the pulse oximeter; ensure proper functioning and HR correlation. Increase FiO2 or PEEP for sats less than or equal to 90%.

(b)
Assess for signs and symptoms of hypoxia, hypercarpia and hypocapnia.

(3)
Avoid making more than two changes at a time. Allow approximately 30 minutes between changes for effects to be noted. If able to obtain an ABG, wait 30 minutes after each change is made to evaluate the effects.

f.
Additional important points while caring for patients receiving mechanical ventilation.

(1)
Ensure artificial airway is secured in place using tape or ties. Traumatic injuries predispose patients to fluid shifts resulting in marked edema. Secure these tubes with twill ties (when available) so that they may be loosened to prevent constriction around face/neck as swelling occurs.

(2)
Soft wrist restraints may be required to protect patient from self-harm of accidental tube dislodgment.

(3)
Keep patients NPO while on mechanical ventilation.

(4)
Patients head may be elevated up to 30 degrees.  Avoid allowing head to shift forward and kinking airway.

7.
Documentation: Document the date and time of initiation of mechanical ventilation. Name the type of ventilation used and note its settings (Vt, FIO2, flow, rate,O2 %, peak pressure). Be sure to note what type of artificial airway is in place, the size of the tube and location of ET tube in reference to patient’s teeth. 
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