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Policy and Procedure Manual 

Section: F Continuous Mechanical Ventilation
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Policy:
Mechanical ventilation for all patient populations:




a) Equipment Available




b) Physician’s Order




c) Indications




d) Patient/Ventilator Monitoring




e) Ventilator Parameter Changes




f) Infection Control (see section M)




g) Transport Policy
h) Discontinuing/Withdrawal of Mechanical Ventilation

a).  Equipment available:
· Siemens 300

· Siemens I Adult Only software application

· VDR Percussionaire Ventilator

Operational manuals are located in the Respiratory Care Department

b).  Physicians Initial Order:
Volume-Cycled Ventilation

1.Mode of ventilation


2.FiO2

3.Frequency


4.Tidal Volume


5.Positive End-Expiratory Pressure (when appropriate)

Time/Pressure-Cycled Ventilation
Typically used in the Newborn population.


1.Mode of ventilation


2.Peak inspiratory pressure


3.Inspiratory time


4.FiO2

5.Frequency


6.Positive End-Expiratory Pressure (when appropriate)

Pressure Controlled Ventilation
  
1.Mode of Ventilation


2.Peak Inspiratory Pressure


3.Inspiratory Time or I:E ratio


4.Frequency


5.FiO2


6.PEEP


7.Pause Time if using

Pressure Support Ventilation


1.Mode of Ventilation


2.Pressure Support


3.FiO2


6.PEEP

Section: F Continuous Mechanical Ventilation (Continued)
c).  Indications:
Diseases and conditions leading to Respiratory Failure.  These are categorized in three large groups: The following indications are appropriate to any patient population.

1.
Those that cause impaired ventilation.

2.
Those that impair alveolar-capillary gas exchange.

3.
Those that cause ventilation-perfusion abnormalities and venous admixture.

Clinical Signs of Respiratory Distress /Respiratory Failure

The following clinical signs may be observed in any patient population.  The last 3 are especially prominent in the pediatric patient but not limited to these.
1.
Poor chest expansion

2.
Diaphoresis

3.
Mild hypertension

4.
Tachycardia

5.
Tachypnea

6.
Bradypnea

7.
Apnea

8.
Peripheral vasoconstriction

9.
Mental confusion (usually late)

10.
Bradycardia (usually late)

11.
Cyanosis (usually late)

12.
Hypotension (usually late)

13.
Chest retractions (Pediatric)

14.
Nasal Flaring (Pediatric)

15.
Stridor/Grunting (Pediatric)

Monitoring and Maintaining Patients on Mechanical Ventilation:
d).  Patient/Ventilator Monitoring:

1.

All mechanical ventilators (with the only exception being those ventilators used to deliver anesthetic gases) in this institution will be monitored and maintained by the Respiratory Care Department.

2.
Ventilators will be routinely checked at least every 4 hours around the 
clock.  This check will include but not be limited to:


a.
All set parameters with written/ physician orders


b.
Appropriate delivery and mechanical function of the set parameters


c.
Alarm status - appropriately set, functional, and audible


d.
adequate heat and humidity

e.
Presence of a functioning manual resuscitator, PEEP valve if appropriate


f.
Patients breath sounds, chest excursions, heart rate

g. Oxygen saturation 

h. DO NOT UNDER ANY CIRCUMSTANCES SCRATCH OUT ERRORS. The correct way to note an error is to draw a single line through it and write error next to it and your initials. 

    i.
Bronchial hygiene


j.
End tidal CO2 (when in use)

3.
Measurements of spontaneous Tidal Volume, Minute Volume, Vital Capacity, and NIF will be done as per physician order.  Record the values on ventilator flow sheet at the bedside

4.
When ABGs are drawn by an RCP on a ventilator patient, a complete check of the monitored parameters is to be done. 

5.
FiO2 must be analyzed during the first ventilator check for each shift, unless the ventilator has a built in oxygen analyzer.

6. Cuff pressures are to be checked at the beginning of the day shift and when airway pressure changes dictate.  Maintain pressure as low as possible with a no leak seal (leak should be present when using the VDR ventilator).  The goal is to maintain a cuff pressure at or below 20 cmH2O.  Anytime cuff pressure has to be maintained at a pressure greater than 30 cmH2O the Attending Intensivist is to be notified.  The physician, date and time notified should be documented on the ventilator flow sheet. 
Section: F Continuous Mechanical Ventilation (Continued)

7.

Gas delivery temperature should be monitored at a point as close to the 
patient as possible.  Temperature of the inspired gas should be 
maintained between 30-35oC unless a HME device is in use (heat moisture exchanger).
8.

Plateau pressures are measured with the first ventilator (pending mode of ventilation being used) check of each shift and as clinically indicated.  Any significant changes in these pressures notify the physician.  

e). Ventilator Parameter changes:

1.
Ventilator settings do not guarantee optimum ventilator performance, 
and for continuity of patient care, a respiratory care practitioner must make all routine physician orders for ventilator changes. 
An Attending physician may make Stat or emergency orders.  All ventilator changes must be thoroughly documented on the ventilator flow sheet by the individual making the changes.  



The respiratory care practitioner must be notified as soon as possible when a physician has made a ventilator change to insure delivery of the desired settings.

2. All ventilator changes will require a physician's order unless using an approved protocol.

3.

With ALL VENTILATOR CHANGES you must document as a minimum (with the exception of FiO2 changes):

· parameter you changed

· other parameters affected by that change

· date and time.




FiO2 changes-a complete check is not required when a FiO2 change has 
been made.  Document the SPO2 reading after the change has been made and analyzed.  

4.
Changing Pressure Support levels and SIMV rates can significant y affect a patient’s minute volume.  To adequately evaluate the patient’s response to the change, you should note their tidal volume after (PS change), minute volume and frequency.

f).  
Infection Control-Mechanical Ventilation



See Section M

  

Exterior cleaning and preparation of the ventilator:
1.

Cover and remove equipment from the patient’s room.  Remove all external circuitry and dispose.   VDR ventilators- bring the entire unit to the department for Support Staff to disassemble and pasteurization.
2. Spray and wipe off entire surface with an approved hospital disinfectant.  

3.

Replace all disposable filters.  Prepare ventilators for patient use with new circuitry.  Place clean equipment cover over the ventilator.

g). Discontinuing/Withdrawal of Mechanical Ventilation

After successful ventilator weaning has been completed the Respiratory Therapist with physician's orders may remove a patient from the ventilator and extubate patient.

Withdrawal from mechanical ventilation support must be done by the ordering Physician on any patient that has not been through a weaning trial.  

Respiratory Care Department Policy/Procedure Manual

h). Transport Policy for ventilator patients: Revised 6/10/98


In house transports: 


To Radiology etc.   Respiratory Therapist accompanies the patient that requires mechanical ventilation and brings a portable pulse oximeter if one is not part of the portable monitoring equipment.  When going to CT or MRI you may use the ventilator in the corridor by CT scan or you may use the transport ventilator. The Respiratory Therapist is to accompany the patient during the transport off the unit; they are to maintain the airway and ventilation.   Upon arrival at your destination connect to wall oxygen and air source. 


Monitoring-Documentation- the ventilator flow sheet is to accompany the patient during the transport to document ongoing assessments. Prior to leaving the area the patient is to be assessed for adequate ventilation and oxygenation after being placed on the transport ventilator.  This is to be done by documenting if portable transport ventilator used: Alarms set and checked, Tidal Volume set, Resp. Rate set, FiO2, Breath sounds, SaO2.  When a manual resuscitator bag is used document: breath sounds, SaO2, bag and oxygen used, then complete a ventilator check when you get to your destination and upon return the intensive care unit.  In Mediserve use the ventilator transport template only once, all other check uses the routine ventilator check template.

Outside of the Hospital transports for Ventilator patients:
Patients receiving mechanical ventilation that need to be TRANSFERRED from Vanderbilt to another institution whenever possible should have a Respiratory therapist accompany them in the ambulance unless ambulance staff are adequately trained.  At no time is a Vanderbilt Transport Ventilator to be placed on the patient in an ambulance without a RT present in the ambulance.  

Monitoring-Documentation:

Prior to leaving the area the patient is to be assessed for adequate ventilation and oxygenation after being placed on the transport ventilator.  This is to be done by documenting if a portable transport ventilator used: Alarms set ,checked and audible. Tidal Volume set, Resp. Rate set, FiO2, Breath sounds, SpO2.

When a transport team with a Resp. Therapist or a RN comes to pick up a patient the VUH RT staff need not accompany the patient.  Remember the overall purpose of this policy is to ensure there is appropriately trained personnel and equipment transporting these patients safely to their destination.

Revised August 24, 2000

· Heat Moisture Exchanger Guidelines (HME) Protocol


Appropriate uses of a HME:

· Adult Ventilator patients

· Tidal Volumes greater than or equal to approximately 500mls

· Endotracheal tubes greater than or equal to 7.5 mm

Each shift the therapist must assess the patient for the following items that may decrease the efficacy of a Heat Moisture Exchanger, and the patient may need to be placed on Heated Humidity.  Insuring adequate humidification is a very important assessment to be made at each ventilator check by the Respiratory Therapist.

a. Bloody secretions

b. Large amounts of secretions

c. Tidal volumes less than 500 mls

d. Minute ventilation greater 10 LPM

e. Endotracheal tubes smaller than 7.5 mm

f. Patients prone to have mucous plugging

 Policy/Procedure:
Home Ventilator use in VUMC

Objective:
To provide patients with ventilator support that they currently use or will be using in the home setting.

Equipment:
Patient’s existing home ventilator or home ventilator from a Vanderbilt approved home care company.


One non-heated wire ventilator circuit


One heater/humidifier unit supplied by the selected Home Care Company 


Wright’s respirometer

O2 supply tubing, flowmeter and tee adapter with nipple for patients receiving supplemental oxygen

External PEEP valve if applicable

Procedure:



All life support equipment must be tested for functionality and electrical safety prior to use in VUH.  Patient’s bringing ventilators from home or other health care facilities must have their ventilators checked for functionality and electrical safety prior to use inside VUH.  For adult patient’s:  patient should only be placed on these home ventilator 24 hours prior to discharge- see hospital Policy regarding Mechanical Ventilation.


Verify physician order.  The physician order should include the following at minimum;

1. Respiratory rate

2. Tidal Volume

3. FIO2

4. PEEP level if applicable.

Assemble the ventilator circuit, humidifier and PEEP valve assembly 


(If required)


Attach the tee adapter with nipple if supplemental oxygen is to be added to the system.  Connect o2 supply tubing from flowmeter on wall to nipple adapter if adding O2 to system.  Attach analyzer near the patient on the inspiratory limb of circuit to analyze sample.  Note: this is only an approximation of the FiO2, as the patient’s minute ventilation changes for any reason this FiO2 will change, therefore it is imperative that the patient’s SaO2 be closely monitored.  The initial flowrate will have to be titrated to the affect on patient’s oxygen saturation.


Pressure check the ventilator, explain procedure to patient and connect ventilator circuit to patient.


Adjust inspired gas temperature between 33-37 degrees C or use an HME.


Stay with patient to ensure adequate SPO2 and general comfort with ventilator.


Set all alarm limits 


An arterial blood gas (venous at MD discretion) may be drawn 30 minutes after the patient is placed on the home ventilator, or ETCO2 and SpO2 may be used in place.


Attach Wright’s respirometer to expiratory port on circuit, measure expired tidal volume and perform a complete ventilator check on the patient’s bedside ventilator flowsheet.


Complete documentation and charging by charting the procedure in the Medilinks application.  Charges are the same for the home ventilator as they are for all other ventilators.

Infection Control

The ventilator circuit, heater chamber and PEEP valve assembly will be changed on a PRN basis.

Respiratory Care Department

Policy and Procedure Manual 

Section: F Continuous Mechanical Ventilation

Effective Date: January 15, 1996

Reviewed/Revised Date: July 18, 1997, April 18, 2000, June 2003, December 2008
Policy/Subject:

Monitoring guidelines:

· BI-PAP “Non-Invasive Mechanical Ventilation”

· Blow-by

· Mask/ET CPAP

· BI-PAP and Chest Cuirass (Turtle Shell)

1. These patients need to have a ventilator flowsheet kept at the bedside.

2. They are to be monitored at least every 4 hours just as Continuous 
Mechanically ventilated patients are.

3. Parameters to be monitored or measured will be determined by the type of equipment being used.

· BI-PAP monitor the following parameters:


1. Inspiratory and Expiratory pressures, IPAP and EPAP


2. Amount of Oxygen added to circuit or FiO2






3. Total Respiratory Frequency




4. SaO2/HR








5. Breath sounds

· Turtle Shell Cuirass:
1. Set Respiratory frequency/Total if on IMV

2. Negative Pressure

3. SaO2/HR

4. Breath sounds

· Trach collar or Spontaneous breathing trial 
1. These patients need to have a ventilator flowsheet kept at the bedside.

2. They are to be monitored at least every 4 hours just as Continuous 
Mechanically ventilated patients are.

· Minute Ventilation

· Tidal Volume

· Total respiratory frequency

· SaO2/HR

· FiO2
· Breath sounds

Initial assessment should be done of Minute Volume, Tidal Volume. These parameters need to be reassessed at the end of all Spontaneous
breathing trials. 

Upon initiation and completion of all Blow-by trials and CPAP trials, there should be measurements made of the patient's minute volume, tidal volume, respiratory rate, heart rate and oxygen saturation.  

This information will be important to determine how well the patient tolerated the trial other than just an arterial blood gas.  Frequently arterial blood gases do not match the clinical picture of many patients and the physician will require further information.  Use the Routine Ventilator check template in MediLinks.

· Home CPAP Use NOTE: 



For patients admitted with their own home CPAP Unit (established Home CPAP User) Bio-Med must check the device prior to placing the patient on the unit.  If this occurs on a weekend or at night, the unit will be checked on the next working day.  The patient will be placed on one of the Vanderbilt BI-PAP devices.  They will be charged for any supplies used, and the daily rental of the device.



Once the patients are placed on their own device and they are they are on the general floor and stable we do not need to monitor these patients.  Should a problem arise the patient’s nurse will call the Respiratory Care Department.

If their is a problem with their unit place patient on our unit and then we will need to monitor the patient Q4H as stated above and they will be charged as all other patients.

Respiratory Care Department

Policy and Procedure Manual 

Section: F Continuous Mechanical Ventilation Discontinuation

Effective Date: 7/11/94

Revise/Review Date: June 1997, April 18, 2000, June 2003

Policy:

All patients that are successfully extubated are to have the ventilator removed from the bedside, cleaned and placed in the unit's storage area prior to the end of the current shift.
If overtime is necessary please notify your supervisor.

Purpose:

To prevent any additional charges billed to the patient when the ventilator is not in use.

Exceptions:

A physician may enter an order to have the ventilator left at the bedside on Stand By. 

The patient is charged the same charge, there is no Stand by ventilator charges.  

Respiratory Care Department Policy


HAZARDS OF CONTINUOUS MECHANICAL VENTILATION
Airway:  

The hazards of any artificial airway (tracheostomy tube or Endotracheal) always are relevant when discussing the hazards for CMV. Airway obstruction due to kinking, secretions, or movement of the tube into the right main stem bronchus.

 Therapist Response: Monitor breath sounds with each ventilator check, and significant changes for example diminished on left side of chest.  Notify physician.  Maintain adequate humidity and temperature of inspired gases. To be monitored with in-line temperature probe.

Power/Gas Failure:
All ventilators have an audible, visual or both indicator alarm(s).

Therapist Response: Have manual resuscitator bag set up at the bedside of all patients on mechanical ventilators.  Manually ventilate patient and notify supervisor to assist you. 

Hypotension:
Decreased venous return to the right heart may cause a decrease in blood pressure.

Therapist Response: Notify physician, check ventilator parameters to use the best I: E ratio, and smallest tidal volume tolerated, or any other maneuvers to lower MAP if the patient will tolerate them.

Tension Pneumothorax:
The presence of air in the thoracic cavity under pressure.  The presence of subcutaneous emphysema, while not necessarily dangerous in itself, should alert the therapist to the possibility of barotrauma.  Again frequent chest auscultation and monitoring vital signs and physicians reviewing serial chest roentgenogram are all necessary for detection of complications.  If the patient does exhibit the clinical signs of tension Pneumothorax (a.  change in vital signs, b.  Unequal breath sounds, c.  Dramatic color change, d.  Increased ventilating pressures) notify physician immediately, e. decreasing SpO2.

Therapist Response: Increase FiO2 to 100% and notify physician immediately.



CALCULATION FOR STATIC COMPLIANCE 
Important Points:
- Get peak and plateau pressures, exhaled tidal volumes all from the same inspiratory cycle.

- No water in tubing - no cuff leaks

- Always use 3 cc's/cmHADVANCE \D 6.02ADVANCE \U 6.00 for tubing compliance

Procedure:
1.
Take peak inspiratory pressure (PIP) subtract PEEP and multiply by 3 cc's/cmHADVANCE \D 6.02ADVANCE \U 6.00 = tubing volume lost.


3 (PIP-PEEP)

2.
Subtract tubing volume lost from measured exhaled tidal volume = Vt corr.


VADVANCE \D 6.0tADVANCE \U 6.0corr = Ve - (PIP-PEEP) x 3

3.
Divide Vt corr by plateau pressure (minus PEEP) = C static


CADVANCE \D 6.0staticADVANCE \U 6.0 = VADVANCE \D 6.0tADVANCE \U 6.0corr/PP-PEEP


Ve

=
exhaled volume


PIP

=
peak inspiratory pressure


PP

=
plateau pressure


C static
=
static compliance


"OPTIMAL" PEEP STUDY
Purpose:
(This is a suggested method, may be modified by ordering physician).  

To establish an end-expiratory pressure that allows for the best tissue oxygen delivery.  

Procedure:
1.

Check for written physician's order.

2.

Patient must be intubated.

3.

Patient must be cooperative to allow for consistent readings.

4.

Static compliance should initially be calculated at the PEEP level being administered.

5.

If no PEEP is being used, calculate static compliance at the following levels:



(a)
3 cmHADVANCE \D 6.02ADVANCE \U 6.00



(b)
6 cmHADVANCE \D 6.02ADVANCE \U 6.00



(c)
9 cmHADVANCE \D 6.02ADVANCE \U 6.00



(d)
12 cmHADVANCE \D 6.02ADVANCE \U 6.00



(e)
15 cmHADVANCE \D 6.02ADVANCE \U 6.00

(f) 18 cmHADVANCE \D 6.02ADVANCE \U 6.00

6.

Monitor pulse and blood pressure at each PEEP level to assure that altering the PEEP causes no significant change.

Side Effects:
Signs of inadequate cardiac output 

Heart rate - change 20 BPM

Blood pressure - decrease 20 mmHg systolic or decrease 10 mmHg diastolic

Therapist Response:
1.
Return PEEP to previously ordered setting and notify physician of results.


Spontaneous Volume Measurements
Purpose: To measure and evaluate spontaneous ventilation.

Equipment:  

1.
Wright Respirometer

2.
Large bore tubing

3.
"Tee" adaptor

4.
"Tee" adaptor with 2 one-way valves

Procedure:
1.
Instruct patient on what you are going to do.

2.
Turn the switch on the respirometer to the "off" position.

3.
Connect patient.

4.
Turn on respirometer and observe second hand on watch.  Measure volume for one minute.

5.
Count patient's respiration’s while you are measuring minute volume.

6.
As soon as one minute of time has elapsed, turn the switch to "off".

7.
Record VE and f.

8.
Divide VE/f = VT.  Record Vt spontaneous.


Vital Capacity with the Wright Respirometer
Purpose:  To measure and evaluate pulmonary reserve.

Equipment:
1.
Wright Respirometer

2.
Large bore tubing (minimum 48 inches)

3.
"Tee" adaptor

4.
"Tee" adaptor with 2 one-way valves

5.
Mouthpiece and nose clamp (optional)

Procedure:
1.

Instruct patient on what you are going to do.

2.

Turn the switch on the respirometer to "off".

3.

Connect patient.

4.

Instruct patient to take as deep a breath as they possibly can.

5.

While they are taking a deep breath, turn the switch to "on".

6.

After the patient has inspired all that they can, instruct them to exhale slowly and completely.

7.

As soon as they exhale completely, turn the switch to the "off" position again.

8.

Repeat the procedure 3 times or until you feel that the patient has done their best or as tolerated by the patient.

9.

Be sure to re-set the meter each time.

10.
Record the best effort.

Side Effect:

1.  
Paroxysmal coughing

Therapist response:

1.  
Do not repeat procedure until physician notified.

Side Effect:

2.  
Bronchospasm




Therapist Response:

2.

If patient has an artificial airway in place, deliver

Manual ventilation with a resuscitator bag.

Side Effect:

3.  
Incision pain for post op patients.

Therapist Response:



Assist the patient with some splinting techniques.


Negative Inspiratory Force Measurement
Purpose:  To measure and evaluate pulmonary reserve.

Equipment:
1.
Negative Inspiratory Force Meter

2.
"Tee" adaptor with 2 one-way valves

Procedure:
1.

Instruct patient on what you are going to do.

2.

Place "Tee" adaptor as per diagram to patient's airway.

3.

Instruct patient to exhale completely and then inhale deeply.

4.

During inspiration occlude port on tubing to allow measurement of NIF.

5.

Repeat procedure 3 times if tolerated.  Be sure to monitor heart rate during entire procedure.

6.

Place patient back on previous respiratory apparatus.


Side Effects:




Therapist Response


Bradycardia




Caused by hypoxemia, apply oxygen and ventilation.

SIEMENS-SERVO VENTILATOR 900C
Set-up Procedure for all Capable Modes of Ventilation:

A.

CPAP Mode - spontaneous ventilation
Caution - Patient must have adequate minute ventilation (spontaneous) to use this mode of ventilation.  The Servo will not deliver any preset positive pressure breaths in this mode.

Procedure:

1.

Set mode selection to CPAP

2.

Set desired FADVANCE \D 6.0iADVANCE \U 6.00ADVANCE \D 6.02ADVANCE \U 6.0 on blender.

3.

Set sensitivity to –2 or -1 cmHADVANCE \D 6.02ADVANCE \U 6.00

4.

Set working pressure to 50 cmHADVANCE \D 6.02ADVANCE \U 6.00

5.

Set PEEP to desired CPAP level

6.

Set upper pressure limit to 40 cmHADVANCE \D 6.02ADVANCE \U 6.00

7.

Set expired minute volume alarms 20% above and below patient’s average minute volume.

8.

Set 0ADVANCE \D 6.02ADVANCE \U 6.0 alarm 10% above and below blender setting

9.

Do a complete ventilator check.

NOTE:  In CPAP mode as a safety feature flow will be terminated when 50% of Ti is met using the set master rate.  Be sure to set less than 20 BPM.

B.
SIMV Mode - Synchronized Intermittent Mandatory Ventilation
1. Set mode selection to SIMV.

2. Set working pressure 20 cmHADVANCE \D 6.02ADVANCE \U 6.00 above patient's peak inspiratory pressure 

3.
To set desired tidal volume for mandatory breaths, 

· Set master rate to the next multiple of ten greater than the desired SIMV rate

· Multiply this rate and the tidal volume, this will be the Preset Min. Volume control.

Set SIMV rate control as per physician order.

4.
Set desired frequency on the SIMV Breaths/Min. control.  Be sure to check flip switch on left as to the position it rests in.  Low rate 0.4-4 breaths/min or high rate 4-40.


Example:  MD orders read:



VADVANCE \D 6.0tADVANCE \U 6.0 = 800, SIMV 12


Set Preset Insp. Min. Vol. l/min to 16 l/min



Set Breaths/Min to 20 BPM


This will calculate out to a VADVANCE \D 6.0tADVANCE \U 6.0 of .800 L.  *Remember that the SIMV Breaths/Min will override on rate over the master rate setting.  Therefore, you need to re-adjust the master rate setting, as well as the minute volume for changes.  

2. Set Insp. Time % less than or equal to 50%.  Remember this ventilator is time-cycled as well, therefore, if you don't give it enough time to delivery your preset VADVANCE \D 6.0tADVANCE \U 6.0 it won't.  Maximum peak flow is 100 LPM.  When using the 900C PF can be boosted by 25% by increasing the working pressure and flip the switch to the accelerated wave,  to determine the effectiveness check exhaled tidal volume.  This parameter should have increased.

5.
Pause time % - should be set on 0, unless you intend on setting an insp. hold.

3. Set desired FADVANCE \D 6.0iADVANCE \U 6.00ADVANCE \D 6.02ADVANCE \U 6.0 on blender and alarms.

4. Set sensitivity to -2 cmHADVANCE \D 6.02ADVANCE \U 6.00.

1. Set upper pressure limit 10-15 cmHADVANCE \D 6.02ADVANCE \U 6.00 above peak insp. pressure.

2. Set PEEP level

3. Set expiratory min. volume alarms, watch for or calculate patients actual delivered minute volume (Set VADVANCE \D 6.0tADVANCE \U 6.0 x set SIMV rate) and add to it any spontaneous respiration’s

4.  Set alarms 20% above and below minute ventilation.

11.
Once patient connection is made, adjust LED readout to the inspiratory tidal volume ml. setting and make sure you are delivering your calculated SIMV, as per MD orders.  If not, go back to the Pre-set Insp. Min. Vol. control and divide it by the rate set next to it.  If it doesn't calculate to the VADVANCE \D 6.0tADVANCE \U 6.0 ordered by MD go back to steps 4 & 5.  If it does calculate correctly and you made no math error; recheck your Insp. Time % to make sure you are allowing enough time to for inspiration, switch the Ti % to next longer setting.  



Be sure to calculate the set peak flow rate: Preset Min Vol x Reciprocal of Ti%.

12.
Do a complete ventilator check.

C.

Assist-Control Ventilation
1.

Set mode selection to Vol. Contr.

2.

Set Pre-Set Insp. Min. Vol. according to MD orders for rate and VADVANCE \D 6.0tADVANCE \U 6.0.


Example:  VADVANCE \D 6.0tADVANCE \U 6.0 800 f-12 assist/control mode multiply 800 x 12 - 9600 ml or 9.6 liters.  Set 9.6 L on the Preset Insp. Min. Vol. control and next to it on the Breaths/Min Control set 12.  "The SIMV breaths/min control is non-functional in the volume control mode".
3.

Set the Insp. time % the same as in the SIMV mode.

4.

Pause time % - 0

5.

Set desired FADVANCE \D 6.0iADVANCE \U 6.00ADVANCE \D 6.02ADVANCE \U 6.0 on blender and the alarms.

6.

Working pressure should be set 20 cmHADVANCE \D 6.02ADVANCE \U 6.00 above peak insp. pressure level.  

7.

Set upper pressure limit 10-15 cmHADVANCE \D 6.02ADVANCE \U 6.00 above peak insp. pressure.

8.

Set PEEP as per MD orders.

9.

Set sensitivity to -2 cmHADVANCE \D 6.02ADVANCE \U 6.00.

10.
Set expiratory minute volume alarms according to patient’s minute volume exhaled.



Be sure to calculate the peak flow rate and document on the vent flow sheet.



Set minute volume x the reciprocal of Ti%.

11.
Do a complete ventilator check.

D.

Vol. Control Mode & Sigh 

This mode is identical to the above with the only exception being that a preset sigh once every 100 hundred machine breaths equal to twice the set tidal volume will be delivered.

E.

Pressure Control Mode - Pressure cycled ventilation
1.

Set working pressure 20 cmHADVANCE \D 6.02ADVANCE \U 6.00 above set peak insp. pressure.

2.

Set breath/min to desired rate

3.

Set desired Insp. time %

4.

Set pause time % to 0

5.

SIMV Breaths/Min is again non-functional in this mode.

6.

 FADVANCE \D 6.0iADVANCE \U 6.00ADVANCE \D 6.02ADVANCE \U 6.0 on blender and alarms.

7.

Set PEEP as per MD orders.

8.

Set insp. press. Level above PEEP level as per MD orders.  Example:  Insp. Press. 18 with 5 PEEP; set PEEP to 5 and insp. press. Level control to 18.  The manometer should read 21 cmHADVANCE \D 6.02ADVANCE \U 6.00 on peak insp.

9.

Set expired minute volume alarms to patient's average min. volume, allowing for patient's assisted breaths.

10.
Set sensitivity to -1 to -2 cmHADVANCE \D 6.02ADVANCE \U 6.00.

11.
Do a complete ventilator check.

F.

Pressure Support Mode of Ventilation
1.


This mode is very similar to CPAP in that the patient must have a spontaneous rate to trigger the ventilator.  The mode will deliver pressure limited breaths only upon demand of the patient with no back-up rate. Therefore, if the patient becomes apneic; after approximately 15 seconds the apnea alarm (both audible-visual) will be triggered but no cycling of the ventilator will occur until the patient makes an insp. effort to exceed what has been set on the sensitivity.

2.

Set PEEP as per MD orders.

3.

Set Insp. Press. Level as per MD orders, remember again what is set on this control will be added to PEEP control and this sum will be read on the proximal pressure monitor.  Set upper press. limit 10+ PIP.

4.

Set appropriate exhaled minute volume alarms.

5.

Do a complete ventilator check.

G.
SIMV and Pressure Support Mode of Ventilation
1.

This mode is identical to SIMV with the exception of adding positive pressure cycled ventilation to the spontaneous breathing period.

2.

Follow set-up procedure for the SIMV mode.

3.

Set Insp. Press. Level to desired pressure cycled breaths between mandatory breaths.

4.

Do a complete ventilator check.

Note: For all pressure limited breaths and spontaneous breaths peak flow available to the patient is up to 200 LPM.

See Operations Manual for further details.  It is located in the Respiratory Care office.

Daily Maintenance:
1.


Bacteria filter on the expiratory side is to be changed when water has accumulated in the filter.

2.

See Infection Control, Section M.

Discontinuing of Ventilator Use:
1.

Remove circuit from ventilator, bag in plastic and transport to the decontamination area pickup for that unit.

2.

Wipe surface with approved departmental germicidal spray. Remove the pressure transducer filter and discard replace with a new filter.

3.

Reassemble with tubing for patient use, place disposable filter at inlet of 
expiratory channel.


SERVO 300

Application:  The Servo 300 can be applied on neonatal, pediatric and adult patients.

The main differences between the 900C and the 300 are the fast gas delivery system.  This feature coupled with the flow-triggered sensitivity allows it to be used in the neonatal population.

Depending on what mode of ventilation you set on the mode selector certain controls will become functional-they will be lit up.  If a control is not lit up then that control is not functional in that mode.

Volume Control- assist control mode:
Control knobs to be used in this mode:

a.  Patient range selector 

b.  Upper pressure limit

c.  PEEP

c.  Trig. Sensitivity

d.  CMV frequency in BPM

e.  Insp time %, when the keypad for standby is covered and the volume control a calculator will be activated and change the units on this flow to LPM

f.  Volume

g.  Pause time%

h.  Upper and Lower minute volume limit

i.  Insp. rise time

j.  Oxygen concentration

Pressure Control:

Control knobs to be used for this mode:

a.  patient range selector

b.  Upper pressure limit

c.  Pressure control above PEEP, this control will most dramatically affect tidal volume

d.  PEEP

e.  Trigger sensitivity

f.  CMV frequency BPM

g.  Insp. time %

h.  insp. rise time

i.  Upper and lower alarm limit

j.  oxygen concentration

Pressure Regulated Volume Control- PRVC
In this mode the ventilator will vary the inspiratory pressure control level, according to the mechanical properties of the lung/thorax, to deliver the preset tidal volume and minute ventilation (target volumes).  Inspiratory flow will be decelerating.  Pressure will be regulated during a few breaths toinsure that the target volumes will be delivered at the lowest possible pressure.  The pressure will be constant for the preset inspiratory time, and breaths are given with the preset frequency.

Control knobs for this mode:

a.  

Patient range selector

b.  

Upper pressure limit determines where the cut-off pressure is, 5 below set.

c.  

PEEP

d.  

Trigger sensitivity

e.  

CMV frequency in BPM

f.  

Insp. time %

g. 

 Insp. rise time

h. 

 Volume

i.  

Upper and lower volume limits

j.  

Oxygen concentration

Volume Support:

In this support mode the inspiratory pressure support will vary, according to mechanical properties of the lung/thorax and the patient effort, to achieve the pre-set tidal volume and minute ventilation (target volumes).  The patient triggers each breath.  Inspiratory flow will be decelerating.  Pressure is regulated during a few breaths to insure the target volumes are delivered at the lowest possible pressure support level.  Pressure is constant during inspiration.  In case of apnea an automatic back up of PRVC is provided.

Control knobs for this mode:

a. 
 
Patient range selector

b. 

Upper pressure limit

c.  

PEEP 

d. 
 
Trigger sensitivity

d. 
 
CMV Frequency in BPM

e. 

 Insp. time %

f.  

Insp rise time %

g. 

 Volume

i.  

Upper and lower alarm limit

j.  

Oxygen concentration

Pressure Support/CPAP
Control knobs for this mode:

a.  
Patient range selector

b. 
Upper pressure limit

c. 
PEEP 

d. 
Trigger sensitivity

e. 
Pressure support level above PEEP

f.  
Insp rise time %

g. 
Volume

i.  
Upper and lower alarm limit

j. 

Oxygen concentration

SIMV (Vol. Contr.) + Pressure Support

Control knobs for this mode:

a.  
Patient range selector

b. 
 Upper pressure limit

c.  
PEEP 

d. 
Trigger sensitivity

e.  
Pressure support level above PEEP

f.  
Insp. time %

g. Insp rise time %

h. 
Volume

i.  
Upper and lower alarm limit

j. 

Oxygen concentration

k.  
SIMV frequency BPM

l. 

CMV frequency BPM

m.  
Pause tine %

SIMV (Press. Contr.) + Pressure Support

Control knobs for this mode:

a.

Patient range selector

b.  
Upper pressure limit

c.  
Pressure control above PEEP

d.  
Pressure Support above PEEP

e.  
PEEP 

f.  
Trigger sensitivity

g.  
Insp. time %

h.  
Insp rise time %

i. 

Upper and lower alarm limit

j.  
Oxygen concentration

k.  
SIMV frequency BPM

l.  
CMV frequency BPM

Respiratory Care Dept

Polpro-F

Effective Date: March 28, 1989

Revised Date: January 7, 1991, July 18, 1997, April 23, 2000, June 2003, May 2006
POLICY/SUBJECT:
MANAGEMENT OF ENDOTRACHEAL TUBE CUFFS

PURPOSE:
TO PREVENT OR REDUCE ANY COMPLICATIONS ASSOCIATED WITH ENDOTRACHEAL TUBE CUFFS. 

POLICY:   
ALL PATIENTS WITH AN ARTIFICIAL AIRWAY AND A CUFF WILL NEED THEIR CUFF PRESSURE MEASURED DAILY.


Portion of Ventilator policy manual: Polpro-F Revision Date May 15, 2006

This policy change applies to ALL mechanically ventilated patients in the ICU’s.
7. Cuff pressures are to be checked at the beginning of each shift and when airway pressure changes dictate.  Maintain pressure as low as possible with a no leak seal (leak should be present when using the VDR ventilator).  
The goal is to maintain a cuff pressure at or below 20 cmH2O.  Anytime cuff pressure has to be maintained at a pressure greater than 30 cmH2O the Attending Intensivist is to be notified.  The physician, date and time notified should be documented on the ventilator flow sheet. Revised May 2006

COMPLICATIONS OF ENDOTRACHEAL TUBE CUFF: 

INADEQUATE SEAL (TOO LITTLE PRESSURE)- ASPIRATION OF OROPHARYNGEAL CONTENTS LEADING TO FUNGAL AND GRAM NEGATIVE PNEUMONIA, ASPIRATION OF GASTRIC CONTENTS LEADING TO ASPIRATION PNEUMONITIS, RIDING OF TUBE CAUSING TRACHEAL TISSUE SLOUGHING, IRRITATION, GRANULAR TISSUE FORMATION, AND EVENTUAL TRACHEAL STENOSIS.

EXCESSIVE PRESSURE (GREATER THAN 22 MMHG)- DYSPHAGIA, TISSUE EDEMA, TISSUE HYPOXIA LEADING TO TISSUE NECROSIS, TRACHEAL-ESOPHAGEAL FISTULA, INNOMINATE ARTERY RUPTURE, TRACHEOMALACIA, TRACHEAL STENOSIS, OR TRACHEAL RUPTURE.

RESUSCITATION BAGS:  

ALL PATIENTS WITH AN ARTIFICIAL AIRWAY SHOULD HAVE A RESUSCITATION BAG AT THE BEDSIDE.  Physician order is not required to leave a resuscitator bag at the bedside of any patient.
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Respiratory Care Dept.

Polpro-F

Effective Date: 

Reviewed/Revised Date: July 18, 1997, April 24, 2000, June 2003, July 2011, September 2011

Approved by: Anna M. Ambrose, Director Respiratory Care

Policy/Procedure:
Apnea Test

Physician presence is required during the actual test, to determine when to conclude test and the outcome.  The patient should have a normal or as close to, acid base balance prior to test.

Equipment required:



Pulse Oximeter




“EASY PAP” Kit




2 ABG Kits

Physician Order:
Physician order is required





"Apnea test"

Procedure:




1.
On the ventilator-Draw pre-apnea test blood gases to determine acid-base balance.



2.
Pre-oxygenate patient with 100% Oxygen while on ventilator for five minutes.



3.
Attach “EASY PAP” device to oxygen flow meter at 5 LPM.



4.
Attach pulse oximeter and note baseline oxygen saturation.



5.
Remove patient from the ventilator and connect to the EASY PAP device..



6.
Continue to keep patient off the ventilator while monitoring oxygen saturation.



7.
Draw ABG's after 10 minutes or sooner at physician's discretion.


8.
Physician will determine when to re-institute mechanical ventilation and the




presence or absence of spontaneous ventilation.

Documentation/Charge:




Note on ventilator flowsheet and in MediLinks, use Ventilator Check template.
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Surgical Intensive Care Unit Ventilator Management Protocol

Policy

All patients requiring mechanical ventilation in the SICU are managed following this protocol unless otherwise ordered by their physician in the computerized physician order entry system (CPOE).

A.  All changes to the ventilator strategy will require effective communication to the current team.  The Protocol team members include the SICU Fellow, patient’s Nurse, Respiratory Therapist and Resident.  Inadvertent changes to the ventilator are not made.  Any deviation from the protocol will require specific orders entered into the CPOE system.

B.  Maintaining continuity of care and communication plan: 

1. Day shift- the Respiratory Therapist reviews all patients’ ventilator orders and plan for the day with the critical care team during rounds (if unavailable with the SICU Fellow after morning rounds).  

2. Night shift- the Respiratory Therapist reviews all patients’ ventilator orders and plan for the night with the SICU Fellow after evening rounds (approximately 8pm).  The SICU Fellow pages (835-5990) Respiratory Therapy (RT) pager for SICU.

Procedures

A.  
MODE: PRVC (Pressure regulated volume control) with SIMV (Synchronized intermittent mandatory ventilation) is the preferred mode of ventilation. Alternative modes of ventilation may be used when more aggressive ventilation is needed due to patient acuity and familiarity of the team.

B. Tidal Volume: 6-7 ml/kg (IBW) initially and insure the Pplat is <30 cmH2O.  If Pplat is >30,   decrease Vt by 1ml/kg to a minimum of 4-5 ml/kg.  Notify SICU Attending or Fellow should you have to reduce the tidal volume to decrease Pplat

· Use IBW to determine tidal volume:

 FEMALES IBW (kg) = (height in inches – 60) * 2.3 + 45.5

 MALES IBW (kg) = (height in inches – 60) * 2.3 + 50

C. Rate: 12 bpm; Titrate rate to maintain a normal range of pH 7.37-7.42.  Attempt to maintain PCO2 <55mmHg, correct by adjusting respiratory rate. Contact SICU Attending or Fellow if unable to maintain PCO2 < 55 to maintain a normal pH.

D. Pressure Support: If patient has a spontaneous tidal volume, titrate to maintain tidal volume minimum of 4-5 ml/kg.

E. FiO2: Initiate at 100% and titrate FiO2 to maintain SpO2 > 93%.

F. PEEP: In an effort to increase surface area for gas exchange start all patients with 10 cm H2O PEEP and FiO2 of 100%. Compliance measurements should be utilized as a reference point for further PEEP adjustments.  Weaning PEEP should also utilize this measurement to guide appropriate changes in PEEP in conjunction with FiO2 changes without compromising compliance.  Note: On the Servo I static compliance measurements can be automated, and should be used to decrease variability in clinician calculations. 
G. Wean patient to the lowest level of FiO2 and PEEP while maintaining SpO2 >93%. Goal is FiO2 <40 and SpO2 >93%.   .

Surgical Intensive Care Unit Ventilator Management Protocol
Procedures
H.   Spontaneous Breathing (SCREEN) Readiness Assessment:  to be completed prior to or during morning rounds by the Respiratory Therapist/Nurse (7am/7pm) based on the following criteria:                                                  

· Hemodynamics are stable, no significant dysrythmias, ischemia, or high dose intotropes. 

· Minute ventilation less than 10l/min. 

· Fluid, electrolyte, and acid/base status are appropriate. 

· FiO2 (inspired oxygen) less than or equal to 0.50 and PEEP < 6 – 8 cm H2O. 

· Patient is without neuromuscular blockade. 

· Patient is triggering ventilator or will trigger ventilator when set BPM (breaths per minute) is decrease by ½.

I.
Initiate SBT (Spontaneous Breathing Trial/CPAP Trial)-30 minute trial
· Maintain current FiO2
· CPAP- 5 cmH2O and PS (pressure support)- 0

Document on the ventilator flow sheet and in Mediserve template name “Spontaneous Breathing Trial SBT”

J.
Evaluate patient during SBT, successful if:
· Respiratory rate < 35 BPM

· HR < 140 or within 20% of baseline

· No complaints of respiratory distress

· No anxiety or diaphoresis

· Titrate FiO2 to maintain SpO2 > 93%

· Contact MD with results of SBT; obtain order to initiate weaning protocol.
K.
Weaning and/or SBT Success

· Contact appropriate MD for extubation order if patient meets the following criteria: 

· Respiratory rate < 35 BPM.

· VT (tidal volume) greater than or equal to 5 ml/kg (IBW); VC greater than or equal to 10ml/kg (IBW)

·  Patient tolerates SBT or minimal ventilator setting PS (pressure support) 5 cmH2O for 30-120 minutes without any failure criteria. 

· ABG within acceptable limits (discuss with MD)

L.
Weaning and/ or SBT Failure
If any of the following occur, document SBT failure and place the patient back on previous ventilator settings.  Document reason for SBT failure in Mediserve and on Ventilator flow sheet at the bedside: 

· BPM greater than 35 (less than or equal to 5 minutes at BPM greater than 35 may be tolerated)

· Minute Volume greater than 10 l/m. 

· SpO2 less than 90% saturation

· Systolic Blood Pressure greater than 180 or less than 90 mmHg

· Respiratory Distress

· HR greater than 120% of baseline HR (Less than 5 min of increased HR may be tolerated)

· Marked use of accessory muscles

· Abdominal paradox

· Diaphoresis

· Marked subjective dyspnea

· Apnea

M.       Weaning:  With a physicians order in the WIZ (CPOE) system for “SICU Protocol Wean” initiate the following weaning protocol.

· Change current mode of ventilation to Pressure Support. Titrate pressure support to deliver tidal volume 4-5 mls/kg. 

Surgical Intensive Care Unit Ventilator Management Protocol

Procedures
· Continue  to drop PS (pressure support) level by increments of 2 cmH2O as long as patient maintains adequate minute volume (70% baseline on previous mode) and a respiratory rate <35 bpm.

· If patient’s respiratory rate > 35 bpm increase PS level to previous setting. If patient’s respiratory rate remains >35 bpm change back to PRVC or previous mode and notify SICU fellow.

 
N.
Post Extubation Protocol 

· Start IS q 1 hour X 4 hours  
· After 8 hours If IS <10 ml/kg IBW, begin Acapella Therapy q 4 hours. 

If patient unable to perform effective airway clearance consider IPPB. 

Contributors:

Anna M. Ambrose, RRT  Director Respiratory Care

Vanessa Hennings-Williams, RRT  SICU Respiratory Therapist

Addison May, MD Medical Director, SICU

Oscar Guillamondegui, MD SICU Attending

Approved by:
________________________________


Date: ________



Addison May, MD Medical Director, SICU



________________________________ 

Date: ________





Oscar Guillamondegui, MD SICU Attending



________________________________


Date: ________

Anna M. Ambrose, RRT Director, Respiratory Care

________________________________


Date: ________


Michael Daly, MSN RN Manager SICU

This document has been signed as of October 1, 2006.
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Cardiovascular Intensive Care Unit Ventilator Management Protocol
(Anticipated Intubation LESS than 24 hours.)
All patients requiring mechanical ventilation in the CVICU shall be managed following this protocol unless otherwise ordered by their physician in the computerized physician order entry system (CPOE).

All changes to the ventilator strategy will require effective to communication to the current team.  The team members include the on duty ICU Attending, patient’s Nurse, Respiratory Therapist and Midlevel Provider.  Inadvertent changes to the ventilator are not to be made.  Any deviation from the protocol will require specific orders entered into the CPOE system for all to be aware and documented.

Maintaining continuity of care and plan for communication plan: 

3. Day shift- the on duty Respiratory Therapist will review all patients’ ventilator orders and plan for the day with the critical care team during rounds (if unavailable with the on duty ICU attending after morning rounds).  

4. Night shift- the on duty Respiratory Therapist will review all patients’ ventilator orders and plan for the night with the on duty Cardiac Resident or moonlighter.

1. MODE: PRVC (Pressure regulated volume control) with SIMV (Synchronized intermittent mandatory ventilation) or SIMV Volume cycled. Alternative modes of ventilation may be used pending patient need, and familiarity of the team.
2. Heated and humidity- for all patients with body temperatures below 35.5 C set up heated humidity on the ventilator with the Fisher Pakyl heater.  All other ventilator patients may use a heat moisture exchanger.

3. Tidal Volume: 7-8 ml/kg (IBW) initially and ensure the Pplat is <30 cmcmH2O.  If Pplat is >30, decrease Vt by 1ml/kg to a minimum of 4-5 ml/kg.  Notify ICU Attending or Fellow should you have to reduce the tidal volume to decrease Pplat

· Use IBW to determine tidal volume:

FEMALES IBW (kg) = (height in inches – 60) * 2.3 + 45.5

MALES IBW (kg) = (height in inches – 60) * 2.3 + 50

4. Rate: 12 bpm; Titrate rate to maintain a normal range of pH 7.37-7.42.  Attempt to maintain PCO2 <55mmHg, correct by adjusting respiratory rate. Contact ICU Attending or Fellow if unable to maintain PCO2 < 55 to maintain a normal pH.

5. Pressure Support: If patient has a spontaneous tidal volume, titrate to maintain tidal volume minimum of 5-6 ml/kg.

6. FiO2: Initiate at 60% and titrate FiO2 to maintain SpO2 > 94%.
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7. PEEP: In an effort to increase surface area for gas exchange start all patients with 8 cm H2O PEEP and FiO2 of 60%. Compliance measurements should be utilized as a reference point for further PEEP adjustments.  Weaning PEEP should also utilize this measurement to guide appropriate changes in PEEP in conjunction with FiO2 changes without compromising compliance.  Note: On the Servo I static compliance measurements can be automated, and should be used to decrease variability in clinician calculations. 
8. Wean patient to the lowest level of FiO2 and PEEP while maintaining SpO2 >94%. Goal is FiO2 .40 and SpO2 >93%.

9. Peep Wean: Goal peep 5, FIO2= 40%. Maintain Sat > 94% and PO2 greater than  65mmhg.    Once FIO2 = 50%, wean peep in increments of 2 cm/h2o, every 30 minutes to 1 hour for saturations greater than 94%. Check ABG q 1 hour during this weaning process.

10. Weaning:  With a physicians order based on Pathway initiate the following weaning protocol. Initiate once hemodynamically stable, no active bleeding (chest tube less than 100cc/hr), and temp> 36.5 C.

· Assess whether patient is breathing over the ventilator, if not see sedation protocol.
· Change current mode of ventilation to Pressure Support. ( If breathing over the vent with a minute volume supportive of spontaneous breathing.)  Titrate pressure support to deliver tidal volume 4-5 mls/kg.  Monitor minute ventilation and ETCO2 if tracking accurately.
· Continue to drop PS level by increments of 2 cmH2O as long as patient maintains adequate minute volume (70% baseline on previous mode) and a respiratory rate <35 bpm.

· If patient’s respiratory rate > 35 bpm increase PS level to previous setting. If patient’s respiratory rate remains >35 bpm change back to PRVC or previous mode and notify ICU attending

· Once on PS= 5 and peep=5 draw ABG in ½ hour. Notify ICU attending or fellow of results to assess for extubation.
11. Post Extubation Protocol 

· Start IS q 1 hour X 4 hours  
· After 8 hours If IS <10 ml/kg IBW, begin Acapella Therapy q 4 hours. 

If patient unable to perform effective airway clearance consider IPPB. 
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Cardiovascular Intensive Care Unit Ventilator Management Protocol
(Patients intubated GREATER than 24 hours.)
All patients requiring mechanical ventilation in the CVICU shall be managed following this protocol unless otherwise ordered by their physician in the computerized physician order entry system (CPOE).

All changes to the ventilator strategy will require effective to communication to the current team.  The team members include the on duty ICU Attending, patient’s Nurse, Respiratory Therapist and Midlevel Provider.  Inadvertent changes to the ventilator are not to be made.  Any deviation from the protocol will require specific orders entered into the CPOE system for all to be aware and documented.

Maintaining continuity of care and plan for communication plan: 

5. Day shift- the on duty Respiratory Therapist will review all patients’ ventilator orders and plan for the day with the critical care team during rounds (if unavailable with the on duty ICU attending after morning rounds).  

6. Night shift- the on duty Respiratory Therapist will review all patients’ ventilator orders and plan for the night with the on duty Cardiac Resident or moonlighter.

12. MODE: PRVC (Pressure regulated volume control) with SIMV (Synchronized intermittent mandatory ventilation)or SIMV with Volume control. Alternative modes of ventilation may be used pending patient need, and familiarity of the team.
13. Heated and humidity- for all patients with body temperatures below 35.5 C set up heated humidity on the ventilator with the Fisher Pakyl heater.  All other ventilator patients may use a heat moisture exchanger.

14. Tidal Volume: 7-8 ml/kg (IBW) initially and ensure the Pplat is <30 cmcmH2O.  If Pplat is >30, decrease Vt by 1ml/kg to a minimum of 4-5 ml/kg.  Notify ICU Attending or Fellow should you have to reduce the tidal volume to decrease Pplat

· Use IBW to determine tidal volume:

FEMALES IBW (kg) = (height in inches – 60) * 2.3 + 45.5

MALES IBW (kg) = (height in inches – 60) * 2.3 + 50

15. Rate: 12 bpm; Titrate rate to maintain a normal range of pH 7.37-7.42.  Attempt to maintain PCO2 <55mmHg, correct by adjusting respiratory rate. Contact ICU Attending or Fellow if unable to maintain PCO2 < 55 to maintain a normal pH.

16. Pressure Support: If patient has a spontaneous tidal volume, titrate to maintain tidal volume minimum of 5-6 ml/kg.

17. FiO2: Initiate at 60% and titrate FiO2 to maintain SpO2 > 94%.
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18. PEEP: In an effort to increase surface area for gas exchange start all patients with 8 cm H2O PEEP and FiO2 of 60%. Compliance measurements should be utilized as a reference point for further PEEP adjustments.  Weaning PEEP should also utilize this measurement to guide appropriate changes in PEEP in conjunction with FiO2 changes without compromising compliance.  Note: On the Servo I static compliance measurements can be automated, and should be used to decrease variability in clinician calculations. 
19. Wean patient to the lowest level of FiO2 and PEEP while maintaining SpO2 >94%. Goal is FiO2 <40 and SpO2 >94%.

20. Spontaneous Breathing Readiness Assessment:  to be completed prior to or during morning rounds by the Respiratory Therapist/Nurse (7am/7pm) based on the following criteria:       
· Hemodynamics are stable, no significant dysrythmias, bleeding, ischemia, or high dose intotropes. 

· Minute ventilation less than 10l/min.

· Fluid, electrolyte, and acid –base status are appropriate. 

· FiO2 less than or equal to 0.50 and PEEP < 6 cm H2O. 

· Patient is without neuromuscular blockade. 

· Patient is triggering ventilator or will trigger ventilator when set RR is decrease by ½.

9.
Initiate SBT-15 minute trial
· Maintain current FiO2

· CPAP- 5 cmH2O and PS- 0

Document on the ventilator flow sheet and in Mediserve template name “Adult Ventilator Spontaneous Breathing Trial SBT”

10.
Evaluate patient during SBT, successful if:
· Respiratory rate < 35 BPM

· HR  within 20% of baseline

· No complaints of respiratory distress

· No anxiety or diaphoresis

· Titrate FiO2 to maintain SPO2 > 93%

· Contact MD with results of SBT; obtain order to initiate weaning protocol.
11.
Weaning and/or SBT Success

· Contact appropriate MD for extubation order if patient meets the following criteria: 

· Respiratory rate < 35 bpm.

· VT greater than or equal to 5 ml/kg (IBW); VC greater than or equal to 10ml/kg (IBW)

·  Patient tolerates SBT or minimal ventilator setting PS 5 cmH2O for 30-120 minutes without any failure criteria. 

· ABG within acceptable limits (discuss with MD)

· Assess secretions

12.
Weaning and/ or SBT Failure
If any of the following occur, document SBT failure and place the patient back on previous ventilator settings.  Document reason for SBT failure in Mediserve and on Ventilator flow sheet at the bedside: 

· RR greater than 35 (less than or equal to 5 minutes at RR greater than 35 may be tolerated)

· Minute Volume greater than 10 l/m. 

· SpO2 less than 90% saturation

· Systolic Blood Pressure greater than 140 or less than 80 mmHg. Use this only as a guide of blood pressures. Look at the patient’s board for target BP for the patient. DO Not go over target blood pressure of the patient during the trial.
· Respiratory Distress

· HR greater than 120% of baseline HR (Less than 5 min of increased HR may be tolerated)

· Marked use of accessory muscles

· Abdominal paradox

· Diaphoresis

· Marked subjective dyspnea

· Apnea

13.       Weaning:  With a physicians order in the WIZ (CPOE) system for “CVICU Protocol Wean” initiate the following weaning protocol.

· Change current mode of ventilation to Pressure Support. Titrate pressure support to deliver tidal volume 4-5 mls/kg. 

· Continue to drop PS level by increments of 2 cmH2O as long as patient maintains adequate minute volume (70% baseline on previous mode) and a respiratory rate <35 bpm.

· If patient’s respiratory rate > 35 bpm increase PS level to previous setting. If patient’s respiratory rate remains >35 bpm change back to PRVC or previous mode and notify ICU attending

 
14.          Post Extubation Protocol 

· Start IS q 1 hour X 4 hours  
· After 8 hours If IS <10 ml/kg IBW, begin Acapella Therapy q 4 hours. 

If patient unable to perform effective airway clearance consider IPPB. 

Effective Date: 4/95

Revised Date: 6/95,12/96,5/97, 4/00, 6/03, 6/04, 8/04

Policy/Procedure:
Trauma:
WEANING PROTOCOL FOR MECHANICALLY VENTILATED PATIENTS 

Objective:
To minimize the amount of time required to sucessfully wean patients from mechanical ventilation.




The following protocol will be physician ordered and carried out by the Respiratory Care Pracrtitoner (RCP) in the TICU.

GENERAL CONSIDERATIONS:

1. Protocol instituted by physician order, the physician does NOT need to re-order daily if weaning cannot be completed on that day.

2. Protocol carried out by Respiratory Care Practitioners 

3. All patients will be monitored with pulse oximetry

4. All patients are to have baseline Arterial Blood Gases

5. The weaning process will be broken down in two sections:

6. -Oxygenation

7. –Ventilation

8. Ventilator parameter changes in oxygenation and ventilation may be made concurrently.

9. Any patient not tolerating a change in support should be placed on previous settings- and the physician notified.  If the physicians deem the weaning protocol needs to  be terminated or that the ventialtory support needs to be be increased, the physician is responsible for entering the order in WIZ (CPOE). If the ventilator support is increased the weaning protocol is automatically terminated, and requires a physician order to be re-initiated.

10. Once the goals for oxygenation and ventilation have been met, a an evaluation for extubation will  be obtained. 

11. The physician will make the decision to extubate. 

OXYGENATION CRITERIA: wean FiO2 prior to PEEP.

1. Goal FiO2=30%, PEEP=5 
2. If FiO2 >. 50, wean FiO2 in increments of 5% to 50%.  Maintain SaO2 >94%

3. Once FiO2 = 50%,  wean PEEP in increments of 2-3 cm H2O, every 30 minutes to one hour for SaO2 >94%. When FiO2 is 50% or >, wean FiO2  then PEEP.

4. When PEEP is > 8 cm H2O and  FiO2  >5 0%, decrease FiO2 by 10% to a minimum of 30%, prior to weaning PEEP.

VENTILATION CRITERIA:

1. Goal:  Pressure Support (PS)=5 cmH2O, WHILE PATIENT MAINTAINS A spontaneous respiratory rate <30 BPM, minute ventilation between 5-12 l/m, ETCO2 35-45 (if being used), and is comfortably breathing spontaneously. 

2. Once the Weaning Protocol has been ordered the patient should have a spontaneous breathing trial (SBT), and placed on Pressure Support Ventilation mode.  If patient does not have a spontaneous respiratory rate >8 return to SIMV mode at previous rate.

3. Titrate Pressure Support to maintain a spontaneous tidal volume of >5 ml/kg of ideal body weight or >350 mls.

4. Pressure Support should be weaned in increments of 2 cm H20 following the above guidelines.. 
EXTUBATION:

1. Once minimal settings are met PSV 5, FiO2 .30, PEEP 5, the RCP can assess the patient for extubation.  Assessment of the following parameters:

i. Spont Vt >350 mls, RR< 30 - >8 BPM

ii. Hemodynamically stable

iii. Awake and follow commands

iv. Perform leak test for evaluation of upper airway laryngeal edema

v. Minimal to no use of accessory muscles of respiration

The RCP will notify the R4 of this evaluation to obtain orders to extubate.

2. Once extubated place patient on a 2-4 LPM nasal cannula, titrate to maintain SpO2
> 92-94%.

3. Once extubated initate the Bronchial Hygiene Protocol.

References:

 Hoyt J, et al: Critical Care Practice. Page 74-78. Philadelphia, 1991, W.B. Saunders.

Ely EW et al. Chest 2001; 120:454S-463S

Hess D, Crit Care Med 2002; 30:2154-55 

Trauma/Respiratory Care  Ventilator Management  Guidelines

June 2004, August 2004

Initial Ventilator settings: 

Mode: SIMV PRVC when Servo I available , or SIMV

Tidal volume: 450-550 mls (when using the Servo 300 correct for compressible volume loss)

Rate: 14-16 BPM

FiO2: 60% Titrate to SpO2 >92%.

PEEP: 5 cwp

PS:  5 cwp

Unless otherwise ordered by MD.

Obtain ABG in 15 minutes.  Adjust rate to maintain pH, or PCO2 if patient has a significant metabolic acidosis.

Evaluate for spontaneous ventilation with each ventilator check once weaning protocol has been ordered. Follow this procedur for spontaneous breathing trial:

· Decrease rate to 4 BPM-observe at bedside for 2 minutes.

· If Respiratory rate is >8-adjust PSV to maintain minute ventilation

· If Respiratory rate is < 8 return to previous settings and notify R4 on duty

Guidelines for contacting the R4 or Fellow:

1. If patient has bronchospasm contact physician to obtain an order for Albuterol MDI inline 6 puffs Q4h.

2. If the patient does not tolerate any parameter being weaned contact R4 or fellow.

3. If the patient has an increased oxygen requirement (increased PEEP or increased FiO2 ) contact the R4 or fellow.

4. If the patient has a decrease in pulmonary compliance contact the R4 or Fellow.

Heat and Humidity 


 vs.


 Heat Moisture Exchanger 

Body temp<35





Use HME unless contraindicated

Bloody secretions

Facial Trauma

< 7.0 mm ETT

MV > 12-15 LPM

Thick secretions

 Independent Lung Ventilation w/ I. Servo 900C and the II. Servo 300

This mode is NOT an option on the Servo i ventilator.  2 Servo i ventilators may be set up, but there is no cable connecting the two, they function completely independent of each other.

General information about using synchronized Independent Lung ventilation.

Equipment required:

Servo 900 C

1.

2 Servo 900C ventilators

2.

1 Servo interface cable (a kit will be kept in the Supervisors' Office)

3.

1 O2 and 1 Air wye (kept in kit)

4.

The patient must be re-intubated with a double lumen endotracheal tube Carlens type. 

Modes available that can be synchronized using the 900C:

a.

Volume Control

b.

Pressure Control

c.

Pressure support

Information:

1.

The mode selected on the Master ventilator will automatically set on the Slave ventilator.

2.

The master rate on the Master ventilator will be automatically picked on the Slave ventilator.

3.

The PEEP level, Oxygen, tidal volume, insp. pause %, and pressure control, pressure support may be set independently on both ventilators.  This will allow for different levels of ventilation to each lung.

4.

In volume control: you must use the set master rate on the Master ventilator to calculate the tidal volume on the slave ventilator.  This will allow setting different tidal volumes on both ventilators in this mode, simply by altering the set minute ventilation.

5.

Be sure to clearly mark on both ventilators which one is the Master and the Slave, and to which lung they are attached to.

6.

Keep 2 separate ventilator flowsheets on each ventilator and be sure to indicate on the flowsheet Master or Slave and to which lung it is attached to.

7.

In the MediLinks use the Adult Ventilator Template.  Be sure to document at the end of the template “patient is being ventilated with Independent Lung Ventilation, using 2 ventilators”.  This only needs to be done on the first ventilator check of the shift.  On the ventilator sheet be sure too clearly document the patient is on 2 ventilators, "IDLV".  This is very important for auditing purposes.

II.
 Servo 300

Equipment:
Servo 300 Cable (kept in Supervisor's office and 10 North storeroom, we have 3 cables.

Differences with 300:

IMPORTANT: Do not connect or disconnect either ventilator while they are operating on a patient.



1.

Be sure both ventilators are not in use on patient prior to connecting cables (true for both 900C and 300).  Connect to the N 80 port on the side of the front panel.



2.

SIMV (Vol Contr.) and SIMV (Press. Contr.) should not be selected, the SIMV cycle is not synchronized for these two modes.



3.

The Master ventilator must have the rate set on it, this will control the rate on the Slave ventilator.  Be sure to clearly label the Master ventilator.

1. All panel controls on both ventilators need to be set, except the CMV freq. b/min  is disabled on the Slave Ventilator.  

2. Set an appropriate sensitivity level on both ventilators, the patient may trigger either ventilator, this will simultaneously start a new inspiration for both ventilators.



5.

Use a Pediatric heated wire circuit for tidal volumes less than 500 MLS.



6.

The remaining modes may be combined, you don't have to use the same mode on both ventilators.

Be sure to set an appropriate upper pressure limit on both ventilators.  Once the pressure limit has been met on one ventilator both ventilators will go to expiration.

Modes available that can be synchronized using the 300:

· Volume Control

· Pressure Control

· Pressure support

· PRVC

Servo I Ventilator

Servo I Ventilator use hints

The Servo I Universal vent has two ranges, Adult and Infant


[image: image5.wmf]Adult

Infant

Vt

100-4000mls

5 - 350 mls

Max flow

200 lpm

33 lpm

Bias flow

2 lpm

0.5 lpm

Apnea rate

15

30


· Always perform the preuse check prior to using the ventilator

· Always place a bacteria filter on the expiratory side of the circuit

· Be sure to DOUBLE filter when giving an aerosol tx through the vent

· When asked if you want to compensate for compressible volume, press YES

· You will see an orange grid around the volume measurements when compliance compensation is turned on.

· When in PSV/CPAP mode, be sure to set the backup (apnea) PCV pressure level and apnea time (found in alarm menu).

· If the ventilator goes into Backup Pressure Support “mode”, you must select whether to return to support mode (PSV/CPAP) or change to some other mode.

· Be very careful when switching modes out of PSV/CPAP, the ventilator will “preset” the tidal volume or pressure setting from PSV/CPAP to the mode you select.   ***Always check all settings before accepting a mode change.
· If Panel Lock is turned on, press Main Screen to urn it off.
· Turn the I:E ratio dial to set the IT.  IT is displayed in the small widow above the control dials.  Do not document the I:E ratio displayed in the screen in SIMV modes.  It is not accurate.
· To make a change in the Additional Settings screen, select the parameter to change….turn the wheel to the desired value…..de-select the parameter to accept the change. 
· If you change from another mode to VOL CONT, the pause comes on at 10%.  Be sure to set this value to 0 prior to placing the patient on the vent.
· When the setting is available, set the Breath Cycle Time at 1.5 sec.  This is the same as setting the master rate at 40 bpm.
· Whenever you want to increase the FIO2 above 60% (or return to below 60%) there is a safety pause.  The value will pause at 60% (to let you think about the change??).  After 2 seconds you can continue turning the dial either above or below 60%.
Prior to using the ETCO2 monitor, be sure to perform the ETC2 verification.  Access it by pressing---MENU…..OPTIONS…..CO2 CALIBRATION

Vanderbilt University Hospital

Respiratory Care Department

Policy and Procedure Manual

Reviewed/Revised dates: March 7, 2001, Dec. 20, 2005, April 12, 2006
VDR- Volumetric Diffusion Respirator

Start-up quick notes:  (These notes do not replace being formerly inservice on this ventilator and reading the manual.) A. Ambrose, RRT

Ventilator Checks and Patient Assessments are to be done Q2H, remember the ventilator parameters will look the same unless someone has changed a parameter even if the patient has had a significant change in Lung Compliance, you must assess the patient for a change in ventilation, i.e. Oxygen Saturation, ETCO2, Breath Sounds, Appearance of Chest wall decrease or increase mobility.  

Circuitry Notes- Green line is inspiration, red is expiration.

· Set- Working pressure to 40 PSI

· Set FiO2 to maintain SATs >90% - blender control on top of ventilator. Note-When you change the FiO2 you must re-adjust your pressures.

· Cuff pressure set to minimal leak, remove air from cuff.

· Integrated monitor on top-OFF-reads MAP, on-reads PIP

MAP 

· Pulsatile Flowrate- B same as PIP, for patients on PRVC or PCV set the same PIP, for patients on volume ventilation set at 2/3 of PIP. White Line.

· Oscillator CPAP/PEEP (K) and Demand CPAP/PEEP (I)- set the demand CPAP/PEEP first, this control will help maintain a baseline for spontaneously breathing patients.

·  Oscillator CPAP/PEEP knob (K) is the PEEP of the CPAP, increase to increase PEEP.

· Add (E) Convective Pressure Rise will boost PIP to add more volume to breath for patient’s with very stiff lungs.

Set IMV Rate

· (D) Inspiratory time of Conventional Breath Set at 2 Seconds

· (C) Expiratory time of Conventional Breath Set at 2 seconds

Remember D + C = Total cycle time divided into 60 Seconds = BPM.

2 + 2 = 4 seconds, 60/4 = 15 Breath per minute

Turn master on to start percussor

(A) I time of high frequency set at 500 to start

(F) Expiratory Time of High Frequency

(G) Nebulization set on full nebulization

(H) Fail/Safe- Adults set at full right position

Some suggestions: To improve Oxygenation:

· Increase FiO2

· Increase MAP- increase CPAP/PEEP, may have to Increase Pulsatile Flowrate  PIP

· Increase I Time for High Frequency (A)

· Increase (D) Inspiratory Time for breath

To improve Ventilation:

· Increase PIP  using (B) Pulsatile Flowrate

· Add Convective Pressure Rise

Calculating Inspiratory Time and I:E ratio:

Monitor- Set Monitor to 15mm/second sweep speed. Set sensitivity button to 100.
To calculate I Time or E Time count the boxes for Insp, multiply by 10,  and divide this number into 15.  Example- from the beginning of Inspiration to the end you count 3 boxes which equal 30 mm, divide by 15 equals a 2 second I Time.  Start with 3 boxes for an Insp. Time.
Do the same to calculate Exp. Time.  Divide Exp. Time by the Insp. Time to get I:E ratio.  Your ratio when done this way will be 1: ___, since you would be dividing you Insp. time into itself.

BASIC VDR®-4 ADULT SET UP INSTRUCTIONS
CLINICAL STRATEGIES
Programming of the VDR®-4, to correct arterial blood gas abnormalities is an art, based upon a few simple principles and the rationalization of pressure limited ventilation, as well as understanding the advantages and disadvantages of traditional high frequency ventilation. 

INITIAL PATIENT SET UP (ADULT) 

INITIATING VDR® PROGRAMMING 

	FIO2
saturation's 
	As needed to maintain arterial 
>90% 

	INSPIRATORY TIME 
	2 seconds

	EXPIRATORY TIME
	2 seconds

	RESPIRATORY RATE
	15 bpm

	PULSE FREQUENCY
	500 bpm

	PULSE i/e RATIO 
	1:2

	PULSATILE FLOW 
	20-30 cm H20 and/or 2/3 PIP of ventilator setting if in the volume control mode, Match PIP of ventilator setting if in the pressure control mode. (Once these setting have been established the Pulsatile Flowrate is adjusted by patient assessment, ABG's, etc.)

	OSCILATORY CPAP 
	8 cm H2O for spontaneously breathing patients 10 cm H2O for patients not breathing.

	DEMAND CPAP 
	2 cm H2O for spontaneously breathing patients 0 cm H2O (OFF) for patients not breathing

	NEBULIZER 
	Full counterclockwise for maximum output

	FAILSAFE SENSING
	Full clockwise for adult

	CONV PRES RISE 
	As needed 

	If during this evaluation and verification, an abnormal function is found, do not proceed with patient ventilation. Refer to authorized maintenance center.

USE TYPICAL MONITORING FOR A VENTILATOR PATIENT 
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Anna M. Ambrose, RRT   Director Respiratory Care
Procedure:
BiVent Information with the Servo i
DESCRIPTION

A Pressure Control mode with mandatory breaths utilizing 2 pressure levels, a modified form of CPAP, in which the patient is able to breath spontaneously unrestricted at both levels and if desired with the addition of Pressure Support.  The Servo i allows this due to the floating/active exhalation valve.    

GOAL

To provide the recognized strategy of lung protective ventilation supported by the ARDSnet research by delivering small distending volumes and reestablishing FRC through recruitment and maintained by creating intrinsic PEEP (PEEPi). The management of BiVent should be approached from this perspective.

BENEFITS 
· Patients are able to breathe spontaneously throughout the ventilatory cycle.  Since the activity of the diaphragm and intercostal muscles is not inhibited, there is a resultant improvement in matching of ventilation and lung perfusion. .  

· Reduction in intrapulmonary shunting and dead space ventilation is associated with spontaneous breathing.  

· Venous return and cardiac performance is improved

· Preserved diaphragmatic activity may recruit consolidated lung areas over time and thus improve oxygenation.  

· Neuromuscular blockade may be eliminated, improvement in cardiac and renal function may be realized, lower ventilation pressures will protect the lungs while increasing oxygenation, and sedation may be reduced. 

· BiVent should be a more comfortable mode of ventilation for the acutely ill patient. 

TERMINONOLOGY (See graph on Page 4)

1. P High is the upper PEEP (CPAP) level.  P High is analogous to MAP and thus affects oxygenation.

a. This establishes the upper pressure level and should be at or close to the patient’s FRC.  Patients can breath spontaneously at this level at any time.  

b. Overdistension will occur when a P High set too high.  

i. Assess the patient’s spontaneous respiratory effort.  If, during the release phase (T PEEP) they are actively exhaling, the patient is struggling to get back down to FRC.   

1. Decrease P High so FRC can reestablish

2. Increase T PEEP so FRC can reestablish 

c. At P High the patient may show abdominal and accessory muscle excursion with expiratory flow appearing in the graphics. At the same time, inspiratory efforts should be minimal, adjust Trigger. As recruitment takes place, the spontaneous tidal volumes will increase.

2. T High is the inspiratory time IT(s) phase for the ventilator control breaths.

a. This is your set rate control  

b. The shorter the T High the more releases/minute.  

i. It’s during the release phase that PC02 is eliminated.  

3. T PEEP (T Low) is the expiratory time ET(s) phase for the ventilator control breaths.  

a. Changes in T PEEP will affect PEEPi.  

i. When T PEEP is increased it will decrease PEEPi

ii. When T PEEP is decreased it will increase PEEPi.  

1. PEEPi should be measured. PEEPi should be monitored to ensure there is no derecruitment or overdistention. 

4. T High + T PEEP is the total cycle time for control breaths 

a. Determines the I:E ratio

i. The clinician should note that through manipulation of the T High/T PEEP combination, extreme ranges in total MVe and I:E ratio are possible.  

5. P Low is the level of mechanical PEEP (CPAP) at baseline.  

a. Normally is set to zero.  Due to the inverse ratios a high level of PEEPi will be achieved. 

i. The exceptions will be those patients whose compliance is decreased causing their respiratory time constants to be very short.  In those cases, a set PEEP may prevent the faster lung units from completely collapsing.  It will be necessary to balance such protection against CO2 evacuation.  MAP is minimally influenced but ventilation may be hindered as P Low is increased.

6. Pressure Support (P High/T PEEP)
a.  PS may be added to augment the patient’s tidal volume at P High and/or T PEEP. 
i. Caution must be used when adding Pressure Support above the set P High, as patients may be at or near their inspiratory capacity and extra pressure may cause overdistention.  

IMPORTANT POINTS

1.  75-25% PEF (peak expiratory flow) goal - The 75-25% PEF goal is primarily for oxygenation 

a. The T PEEP should be titrated so the expiratory flow terminates inside the 75-25% PEF zone. 

b. Allowing an expiratory flow to get closer to the 25% PEF end of the range, which may offer better CO2 evacuation, can augment elevated PaCO2. 

i. It is important, however, that the lung not be derecruited. It is important the PEEPi be assessed during this decision process.  Changes in the T PEEP will 

   alter this value.

MANAGEMENT OF PaO2

1.  To increase PaO2

a. Increase MAP by increasing P High. in 2 cmH2O increments.

b. Shorten T PEEP to increase PEEPi in 0.1 cmH2O increments

MANAGEMEMT OF PaCO2 

1.  To decrease PaCO2 


a.  Decrease T High.



i.  This increases MVe by creating more airway releases/minute.


 2.  To increase PaCO2


b.  Increase T High




i.  This decreases MVe by creating less airway releases/minute.

(In general, it is better to accept hypercapnia than sacrifice the MAP from which the oxygenation arises.)
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 Procedure:
Initiating Bi Vent using the Servo i Ventilator
Obtaining Initial Settings

1.  Calculate the P/F ratio from the most recent ABG (if applicable)

     *Divide Pa02 by Fi02.  Normal > 450

2.  Using the results choose the Mean Airway Pressure (MAP) from the following table:

                                           If P/F is:                     Use MAP of:

                                           <300                             10-15

                                           <250                             15-20

                                           <200                             20-25

                                           <150                             25-30

3. Set the P high of 3 cm above the MAP selected in step #2, but do not exceed MAP of 30 cmH20 without the physician’s approval.

4.  Set the PEEP (P Low) at zero.  (Due to shorter exhalation times there will be intrinsic PEEP (PEEP intrinsic) in the lungs.) This can be measured on the Servo i.

5.  Set T PEEP (Exhalation time) between 0.5-1.0 seconds. (T PEEP greater than 1 second may be used with physician’s approval.

6.  Set T High (I-Time) between 3-6 seconds to facilitate long inflation and increase MAP.  (Starting with a T High of 4.5 and T PEEP of 0.5 will give a resp rate of 12 bpm.)                    

Calculate by adding T High + T PEEP and divide 60 by the sum.
Respiratory Cycle = T High + T PEEP

7. Initial assessment- review the total minute ventilation, oxygen saturations, and expiratory flow curve and Total PEEP. 

Try to achieve expired Tidal Volume between 6-8 ml/kg IBW.

Procedure:
Initiating Bi Vent using the Servo i Ventilator (Continued)
Management of Pa02

A.  To increase Pa02

Increase MAP by increasing P High in 2 cmH20 increments.

Shorten TPEEP to increase PEEP intrinsic in 0.1 (s) increments.

Increase FiO2

Management of PaCO2

A.  To decrease PaCO2   (increase ventilation)

      1.  Decrease T High

       This increases MVe by creating more airway releases/minute

      2.  Increase T PEEP

      This allows a longer time to expel CO2, but will also decrease PEEP intrinsic

B  To Increase PaCO2 (decrease ventilation)

      1.  Increase T High

      This decreases MVe by creating less airway releases/minute

      (In general, it is better to accept hypercapnia than sacrifice the MAP which will cause a decrease in oxygenation.)

Weaning

The overall weaning strategy shall be to reduce the most invasive parameter first.  It is

Recommended that the physician establish these priorities.

As usual Fi02 should be weaned first.

“Drop and Stretch” technique should be used by decreasing P High in increments of 2cmH20, and increasing T High (which decreases the ventilator set rate) in 

increments of 0.5 (s).

*This reduces airway pressure and the number of releases but continues to maintain a high MAP virtually leaving the patient on a high level of CPAP.

      3.  Patients should be increasing their spontaneous rate to compensate.

      4.  Pressure support may be used.  When adding pressure support, decrease P High to  

           Avoid over distension.

           *Pressure support should not be used when Plateau Pressures exceed 

           30cmH20*

Decrease P High until it gets down to 16.

Wean from BiVent to PSV/CPAP

TIPS:

When drawing an ABG on BiVent remember that the BiVent mode is used to recruit collapsed lung units and improved V/Q mismatch.  Achieving these results can take several hours.  Therefore drawing an ABG within the first 1-2 hours may not be reflective of the change over to BiVent.

Try to only make one ventilator parameter change at a time. 

[image: image6.emf]
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Patient Set Up and Parameters

1.  On/Standby – Press to change the power position.

Off Standby     Setting condition       On       Off/Standby.

     2.  Push to Unlock – LED lit=Auto Lock is On.  Press and hold 1 second           

to unlock the front panel.  If Auto Lock is disabled in User Set Up,

button does not operate.

     3.  SPONT – Press twice to select SIMV mode.  LED lit when active.

          Adjust Psupport as needed to assist spontaneous breathing.

4. SIMV – Press twice to select SIMV mode.  LED lit when active.

Psupport can be added to assist spontaneous breathing.

5. A/CMV – Press twice to select A/CMV mode.  LED lit when active.

     6.  Up/Down Buttons – Press to increase or decrease a numeric display

           parameter when the parameter is selected/flashing.  When no 

           parameter is selected/flashing, press to select between two sets of 

           monitored values or operation information in the Message Display

           Window.

     7.  Ptrig (Sensitivity) (-9.9 to 0 cmH20 – Press to select Ptrig value

          for adjustment using  Up/Down buttons.  Indicates the negative

          pressure below PEEP the patient must generate to trigger the 

          ventilator.  Sensitivity is PEEP compensated.

8. PEEP/CPAP (0 TO 30 cmH20) – Press to select PEEP/CPAP



value for adjustment using  Up/Down buttons.  Indicates the

          set baseline pressure in the patient circuit during the exhalation

          phase.

9. Psupport (Pressure Support >PEEP)(0 TO 60 cmH20) – Press

to select Psupport value for adjustment using Up/Down buttons.         

indicates the added support pressure (>PEEP) for spontaneous

breaths in the SIMV and SPONT modes.  Psupport + PEEP/CPAP

cannot exceed 60 cmH20. 

10. f (Frequency) (1 to 99 b/min) – Press to select f value for 

adjustment using UP/Down buttons.  Indicates the number of 

time-triggered breaths delivered in the A/CMV and SIMV modes.

11. tl (Inspiratory Time)  (0.1 to 3.0 sec)  Press to select tl value for

adjustment using Up/Down buttons.  Indicates the inspiratory time

for mandatory breaths (Volume Control and Pressure Control).

12. Volume Control (100 to 2200 mL) – LED lit = Volume Control 

active.  Press to select Tidal Volume value for adjustment using

Up/Down buttons.  Indicates the Tidal Volume for mandatory 

breaths in the A/CMV and SIMV modes.

    13. Pressure Control (5 to 60 cmH20) – LED lit = Pressure Control

          active.  Press to select target pressure value for adjustment using

          Up/Down buttons.  Indicates the target pressure for mandatory

          breaths in the A/CMV and SIMV modes.  The target pressure

          is referenced from zero baseline.


Monitoring

    14. Message Display Window – 16 character alpha-numeric display,

          used to display monitored parameters or operation information, 

          alarm conditions and setting limitation messages.  Monitored

          parameters include VT, Vl, ftot and Paw (P/M/B  peak, mean, 

          baseline).  Operation information incudes hours (H), software


version (S) and alarm buzzer volume (L-loud or Q-quiet).

    15. V – LED lit = V (flow) displayed.


Press to display the calculated flow (based on tl and VT settings)


delivered during volume controlled, mandatory breaths.


V display is not available when Pressure Control is active.

    16. l:E – LED lit =l:E displayed.


Press to display the l:E Ratio.  When the l:E Ratio is inverse,


the indicator blinks with each inspiration.

    17. Pressure Gauge – Displays airway pressure in cmH20/mbar.

 
also displays the Internal Battery Charge Level when Int.


Battery button is pressed.

 18. Ext. Power/Charging Int. Battery Indicator – Green LED indicates

       the unit is operating on external power and the internal battery is being

       charged.  Red LED indicates power switchover to internal battery.  Push

       Silence/Reset to clear red LED.


Alarm Set-Up and Indicators

19.  Paw   (4 to 99 cmH20) – Press to select High Paw (airway pressure) 

       Alarm Limit for all breath types using  Up/Down buttons.

20.  Paw  (3 to 98 cmH20) – Press to select Low Paw (airway pressure)

       Alarm Limit for mandatory breaths using Up/Down buttons.  The Paw

       Alarm is not active in the SPONT  Mode.

21. Vl  (1.1 to 50 L/min.) – Press to select (flashing) the High Minute

       Volume Alarm Limit for adjustment using Up/Down buttons.  A non-

       flashing display indicates the measured inspired minute volume.

22. Vl (0.1 to 49 L/min) – Press to select (flashing) the Low Minute

       Volume Alarm limit for adjustment using Up/Down buttons.  A

        non-flashing display indicates the measured inspired minute volume.

23.   Paw (Alarm) indicator – Flashing LED indicates a violation

        of the High Paw (airway pressure) Alarm limit or High Baseline

        Pressure Alarm limit (built-in).  Violation of this alarm limit

        Causes termination of the breath.

        Note:  Alarm description  is written in the Message Display Window.

24.   Paw/Apnea (Alarm) indicator – Flashing LED indicates a 

violation of the Low Paw Alarm limit, the Apnea Alarm Delay (no time        or patient triggers are detected for 30 seconds.)

Note:  Alarm description is written in the Message Display Window.

25.  Vl (Alarm) indicator – Flashing LED indicates a violation of the High                

        Minute Volume Alarm Limit.

26.  Vl (Back-up Vent) (Alarm) indicator –Flashing LED indicates


       violation of the Low Minute Volume Alarm limit.  A violation of this         

       limit activates Back-up Ventilation (BUV).  BUV is unavailable 

       for 60 seconds following a parameter change.

27.  Device Alert (Alarm) indicator – Flashing LED indicates the 

       microprocessor has detected a ventilator problem.  Ventilation will 

       cease.  Use an alternate method of ventilation until Device Alert is

       resolved.


Special Functions

28.  Silence/Reset – Cancels the audible portion of all patient related

       alarms for 60 seconds (does not  silence Device Alert).  It also 

       clears any latched alarm indicators, when the alarm condition is no 

       longer active.  The adjust alarm buzzer volume, press and hold

       for to toggle the alarm volume between Loud and Quiet.

29.  Manual Inflation – Press to deliver a manual inflation.  Available 

       in the A/CMV and SIMV modes for both Volume and Pressure 

       controlled breaths.

30.  Int. Battery (Push to Test) – LED lit yellow indicates operation


       from internal battery  power.  LED lit red indicates a power switch-

       over from external to internal (battery) power or a low battery 

       condition.  Blinking red LED indicates an empty battery condition.

       Press this button to display Battery Charge Level in the Paw gauge.

       Note:  Low and Empty battery alarm messages appear in the

       Message Display Window.

31.  Humidifier On (19 degrees to 39 degrees C) – (For model HT50-H

       with built-in humidifier only) Green LED lit indicates humidifier 

       is active.  Red LED lit indicates an alarm condition and humidifier

       is turned off (alarm description is in Message display window).

       When pressed, the display flashes and the target temperature can be

       Set.   Five seconds after an adjustment is made the display stops 

       Blinking and measured temperature is displayed.

USER SET-UP

Enter User Set Up:

Press On/Standby while pressing Silence/Reset

Scroll Through  Selections:  Press the Int. Battery button.

Change parameter selected:  Press the  Up/Down buttons.

Exit User Set-Up:
  
Press Silence/Reset button once.

User Set-Up Selections (factor default = bolt/underlined
     Parameter  
             Up/Down (to select)
Power Save Mode

   Toggles On/Off

Pressure Units
             Toggles cmH20/mbar

Setup
                                  Toggles User/Default

Auto Panel Lock

   Toggles Enabled/Disabled
Technical Set-Up                Refer to Service Manual\

NOTE:  To view software version and working hours use Up/Down button to toggle through selections in Message Display Window while in Settings

or On condition.

EZ CAL (EXHALATION VALVE CALIBRATION)

NOTE:  Check the software version of your HT50.  If you do not have version 1.066 or later, see your Newport representative for an update so you can use the EZ CAL procedure.

Calibrate the exhalation valve prior to use as follows:

1. Connect the HT50 patient breathing circuit to the ventilator.  Occlude the patient connection.

2. Press the On/Standby button once to enter Settings condition.

3. Press the Manual Inflation button once, then again with three seconds.

4. The HT50 will start the EZ CAL and the ventilator will automatically test the exhalation valve.  If it passes the test, the messages “Cal Completed”, then “Press ON to Vent” will be displayed.

4a.  If the test fails, “Cal Failed” will be displayed.

4b.  Press the Silence/Reset button.

4c.  Check the integrity of the circuit, connections and accessories,          then press the Manual Inflation button twice to initiate calibration     again. 

5. When calibration is done, adjust patient settings appropriately, and 

Press On/Standby to begin ventilation.

Warning:  Improper operation of the ventilator may result if the exhalation valve is not calibrated properly.  If the circuit/exhalation valve fails the calibration procedure, try another circuit/exhalation valve or use an alternate method of ventilation.

Warning:  Some disposable breathing circuit/exhalation valve assemblies are not compatible with the T50 Ventilator due to the requirements of its sophisticated servo-controlled, pressure management system.  To ensure that the HT50 Ventilator performs to specification contact your Newport 

representative or Customer Service for a list of compatible circuits.

NOTE:  Exhalation valve calibration should be performed each time a new breathing circuit  is put into use.
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						Adult				Infant

		Vt				100-4000mls				5 - 350 mls

		Max flow				200 lpm				33 lpm

		Bias flow				2 lpm				0.5 lpm

		Apnea rate				15				30
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