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Figure 41-1A Comparison of two types of esophageal tamponade tubes. (A) The Sengstaken-Blakemore tube is the
best known. An additional tube must be placed in the proximal esophagus.
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Figure 2 the first beat shows an atrial and ventricular
pacing without sensing an intrinsic ventricular beat; the second
shows a P sensed followed by an intrinsic ventricular beat that

trigger a biventricular pace within 10 msec.
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Introduction 

This manual had been structured as a continuation of what the student learned in medical surgical I. It is used as guidance to the students to help them in studying and practicing the clinical procedure in critical care nursing course. It is considered as a self learning method.

Checklists provide the students the method of their evaluation, it is also used for the students to identify their weak points and enable them to improve their skills.
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I. Clinical Procedures

Arterial Blood Gases 
Definition:

It is a diagnostic procedure in which a blood is obtained from an artery directly by an arterial puncture or accessed by a way of indwelling arterial catheter
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Indication:

· To obtain information about patient ventilation (PCO2) , oxygenation (PO2) and acid base balance

· Monitor gas exchange and acid base abnormalities for patient on mechanical ventilator or not
· To evaluate response to clinical intervention and diagnostic evaluation ( oxygen therapy )
· An ABG test may be most useful when a person's breathing rate is increased or decreased or when the person has very high blood sugar levels, a severe infection, or heart failure

ABG Component:

· PH:  Measures hydrogen ion concentration in the blood, it shows blood’ acidity or alkalinity
· PCO2 :  It is the partial pressure of CO2  that is carried by the blood for excretion by the lungs, known as respiratory parameter
· PO2:   It is the partial pressure of O2 that is dissolved in the blood , it reflects the body ability to pick up oxygen from the lungs 
· HCO3 :  Known as the metabolic parameter, it reflects the kidney’s ability to retain and excrete bicarbonate 

Normal Values:
· PH     =       7.35 – 7.45     

· PCO2  =       35 – 45    mmhg 

· PO2   =        80 – 100  mmhg 

· HCO3 =        22 – 28    meq/L   
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Equipment:

· Blood gas kit   OR

· 1ml syringe                                  

· 23-26 gauge needle                       -

· Stopper or cap                

· Par code or label

Procedure:
	Nursing Action
	Rationale

	Preparatory phase
1. Record patient inspired oxygen concentration
2. Take the patient's temperature
3. If not using a commercially available blood gas kit , hepranize the needle

a) Withdraw heparin into the syringe to wet the plunger and fill dead space in the needle.

b) Hold syringe in an upright position and expel excess heparin and air bubbles. 
Performance phase: (By physician, or by nurse or respiratory therapist with special instruction)                                                                        
1. Wash hands

2. Put on gloves

3. Palpate the radial, brachial or femoral artery.
4. If puncturing the radial artery, perform the Allen test.

In the conscious patient:

a) Obliterate the radial and ulnar pulses simultaneously by pressing on both blood vessels at the wrist.

b) Ask the patient to clench and unclench his fist until blanching of the skin occurs.

c) Release pressure on ulnar artery (while still compressing radial artery). Watch for return of skin color within 15 seconds
	1. Changes in inspired oxygen concentration alter the change in PaO2. Degree of hypoxemia cannot be assessed without knowing the inspired oxygen concentration

2. May be considered when results are evaluated. Hyperthermia and hypothermia influence oxygen release from hemoglobin.                                                                                                                                                                                                                     

a) This action coats the interior of the syringe with heparin to prevent blood from clotting

b) Air in the syringe may affect measurement of PaO2; heparin in the syringe may affect measurement of the pH     

3. The radial artery is the preferred site of puncture. Arterial puncture is performed on areas where a good pulse is palpable.     

4.   The Allen test is a simple method for assessing collateral circulation in the hand. Ensures circulation if radial artery thrombosis occurs.  
a)  Impedes arterial blood flow into the hand
b) Forces blood from the hand
c) Documents that ulnar artery alone is capable of supplying blood into the hand, because radial artery is still occluded.                                                                                                                                                           


Procedure: (cont.)
	Nursing Action
	Rationale

	Note: If the ulnar does not have sufficient blood flow to supply the entire hand, the radial artery should not be used.  

In the unconscious patient:

a) Obliterate the radial and ulnar pulses simultaneously at the wrist.

b) Elevate the patient hand above the heart and squeeze and compress his hand until blanching occurs.

c) Lower the patient hand while still compressing the radial artery (release pressure on ulnar artery) and watch for return of skin color

5. For the radial site, place a small towel roll under the patient's wrist.

6.  Feel along the course of radial artery and palpate for maximum pulsation with the middle and index fingers. Prepare the skin with germicide. The skin and subcutaneous tissue may be infiltrated with local anesthetic agent (Lidocaine)

7. The needle is at 45-to-60-degree angle to the skin surface and is advanced into the artery. Once the artery is punctured, arterial pressure will push up the hub of the syringe and a pulsating flow of blood will fill the syringe. 

8. After blood is obtained, withdraw the needle and apply firm pressure over the puncture site with a dry sponge.

9. Remove air bubbles from syringe and needle. 
10. Place the capped syringe in the container of ice.
11. Maintain firm pressure on the puncture site for 5 minutes. If the patient is on anticoagulant medication, apply direct pressure over the puncture site for 10 to 15 minutes and then apply a firm pressure dressing

12. For patients requiring serial monitoring of arterial blood, an arterial catheter (connected to a flush solution of heparinized saline) is inserted into the femoral or radial artery.
Follow up phase: 

1. Send the labeled, iced specimen to the laboratory immediately

	5. To make the artery more accessible
6. The wrist should be stabilized to allow for better control of the needle.

7. The arterial pressure will cause the syringe to be filled within a few seconds.

8. Significant bleeding can occur because of pressure in the artery.
9. Proper closure of the needle prevents room air from mixing with the blood specimen
10. Icing the syringe will prevent a clinically significant loss of oxygen
11. Firm pressure on the puncture site prevents further bleeding and hematoma formation.

12. All connections must be tight to avoid disconnection and rapid blood loss. The arterial line also allows for direct blood pressure monitoring in critically ill patient.

1. Blood gas analysis should be done as soon as possible because PaO2 & pH can change rapidly


Procedure: (cont.)
	Nursing Action
	Rationale

	2. Palpate the pulse (distal to the puncture site), inspect the puncture site, and assess for cold hand, numbness, tingling, or discoloration
3. Change ventilator settings, inspired oxygen concentration or type and setting of respiratory therapy equipment if indicated by the results.
	2. Hematoma and arterial thrombosis are complications following this procedure
3. The PaO2 results will determine whether to     maintain, increase, or decrease the FIO2. The PaO2 and pH results will detect if any changes are needed in tidal volume of rate of patient's ventilator.  


Complication:

· Arteriospasm 

· Hematoma
· Hemorrhage
· Distal ischemia
· Infection
· Numbness
A look at Acid and Base:
· The body constantly works to maintain a balance (homeostasis) between acids and bases. Without that balance, cells can’t function properly. As cells use nutrient to produce the energy, two by-products are formed H+ & CO2. Acid-base balance depends on the regulation of the free hydrogen ions
· Even slight imbalance can affect metabolism and essential body functions. Several conditions as infection or trauma and medications can affect acid-base balance 
Acid base disorders:

· Respiratory acidosis:

· PH   ↓ 
· PCO2   ↑ 
· HCO3   -----
1. Respiratory alkalosis:

· PH   ↑ 
· PCO2   ↓ 
· HCO3   ----
3. Metabolic acidosis:

· PH   ↓
· PCO2  -----  
· HCO3   ↓ 
4. Metabolic alkalosis:
· PH   ↑
· PCO2  -----  
· HCO3   ↑
Compensation:
The respiratory and metabolic system works together to keep the body’s acid-base balance within normal limits. 

The respiratory system responds to metabolic based PH imbalances in the following manner:                 

                               - metabolic acidosis: ↑ respiratory rate and depth (↓PaCO2)
· metabolic alkalosis: ↓ respiratory rate and depth (↑PaCO2)
The metabolic system responds to respiratory based PH imbalances in the following manner:                 

                               - respiratory acidosis: ↑ HCO3 re-absorption 
· respiratory alkalosis: ↓HCO3 re-absorption 
A-Respiratory Acidosis:

	Phase 
	PH 
	PaCO2 
	HCO3 

	Uncompensated
	↓ 
	↑
	------ 


Because there is no response from the kidneys yet to acidosis the HCO3 will remain normal

	Phase 
	PH 
	PaCO2 
	HCO3 

	Partial Compensated
	↓
	↑
	↑


The kidneys start to respond to the acidosis by increasing the amount of circulating HCO3

	Phase 
	PH 
	PaCO2 
	HCO3 

	Full Compensated
	N
	↑
	↑


PH return to normal PaCO2 & HCO3 levels is still high to correct acidosis

B-Respiratory Alkalosis:

	Phase 
	PH 
	PaCO2 
	HCO3 

	Uncompensated
	↑
	↓
	------ 


Because there is no response from the kidneys yet to acidosis the HCO3 will remain normal

	Phase 
	PH 
	PaCO2 
	HCO3 

	Partial Compensated
	↑
	↓
	↓


The kidneys start to respond to the alkalosis by decreasing the amount of circulating HCO3
	Phase 
	PH 
	PaCO2 
	HCO3 

	Full Compensated
	N
	↓
	↓


PH return to normal PaCO2 & HCO3 levels are still low to correct alkalosis

C- Metabolic Acidosis:

	Phase 
	PH 
	PaCO2 
	HCO3 

	Uncompensated
	↓
	------
	↓


Because there is no response from the lungs yet to acidosis the PaCO2 will remain normal

	Phase 
	PH 
	PaCO2 
	HCO3 

	Partial Compensated
	↓
	↓
	↓


The lungs start to respond to the acidosis by decreasing the amount of circulating PaCO2
	Phase 
	PH 
	PaCO2 
	HCO3 

	Full Compensated
	N
	↓
	↓


PH return to normal PaCO2 & HCO3 levels is still low to correct acidosis

D- Metabolic Alkalosis:

	Phase 
	PH 
	PaCO2 
	HCO3 

	Uncompensated
	↓
	------
	↓


Because there is no response from the lungs yet to alkalosis the PaCO2 will remain normal

	Phase 
	PH 
	PaCO2 
	HCO3 

	Partial Compensated
	↓
	↓
	↓


The lungs start to respond to the alkalosis by increasing the amount of circulating PaCO2
	Phase 
	PH 
	PaCO2 
	HCO3 

	Full Compensated
	N
	↓
	↓


PH return to normal PaCO2 & HCO3 levels is still high to correct alkalosis
Mechanical Ventilation
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The mechanical ventilator device functions as a substitute for the bellows action of the thoracic cage and diaphragm. The mechanical ventilator can maintain ventilation automatically for prolonged periods. It is indicated when the patient is unable to maintain safe levels of oxygen or CO2 by spontaneous breathing even with the assistance of other oxygen delivery devices.

Clinical Indications:

Mechanical Failure of Ventilation

· Neuromuscular disease

· Central nervous system (CNS) disease

· CNS depression (drug intoxication, respiratory depressants, cardiac arrest)

· Musculoskeletal disease

· Inefficiency of thoracic cage in generating pressure gradients necessary for ventilation (chest injury, thoracic malformation)

Disorders of Pulmonary Gas Exchange

· Acute respiratory failure

· Chronic respiratory failure

· Left ventricular failure

· Pulmonary diseases resulting in diffusion abnormality

· Pulmonary diseases resulting in ventilation-perfusion mismatch.

Types of Ventilators:

· Applies negative pressure around the chest wall. This causes intra-airway pressure to become negative, thus drawing air into the lungs through the patient's nose and mouth.
· No artificial airway is necessary; patient must be able to control and protect own airway.

· Indicated for selected patients with respiratory neuromuscular problems, or as adjunct to weaning from positive pressure ventilation.

· Examples are the iron lung and cuirass ventilator.

Positive Pressure Ventilators

During mechanical inspiration, air is actively delivered to the patient's lungs under positive pressure. Exhalation is passive. Requires use of a cuffed artificial airway

· Pressure limited

· Terminates the inspiratory phase when a preselected airway pressure is achieved.

· Volume delivered depends on lung compliance.

· Use of volume-based alarms is recommended because any obstruction between the machine and lungs that allows a buildup of pressure in the ventilator circuitry will cause the ventilator to cycle, but the patient will receive no volume.
· Volume limited

· Terminates the inspiratory phase when a designated volume of gas is delivered into the ventilator circuit (5 to 7 mL/kg body weight - usual starting volume).

· Delivers the predetermined volume regardless of changing lung compliance (although airway pressures will increase as compliance decreases). Airway pressures vary from patient to patient and from breath to breath.

· Pressure-limiting valves, which prevent excessive pressure buildup within the patient-ventilator system, are used. Without this valve, pressure could increase indefinitely and pulmonary barotrauma could result. Usual equipped with a system that alarms when selected pressure limit is exceeded. Pressure-limited settings terminate inspiration when reached.

Modes of Operation

Controlled Ventilation

· Cycles automatically at rate selected by operator.

· Provides a fixed level of ventilation, but will not cycle or have gas available in circuitry to respond to patient's own inspiratory efforts. This typically increases work of breathing for patients attempting to breathe spontaneously.

· Possibly indicated for patients whose respiratory drive is absent.

Assist/Control

· Inspiratory cycle of ventilator is activated by the patient's voluntary inspiratory effort and delivers preset volume or pressure.

· Ventilator also cycles at a rate predetermined by the operator. Should the patient stop breathing, or breathe so weakly that the ventilator cannot function as an assistor, this mandatory baseline rate will prevent apnea. A minimum respiratory rate is provided.

· Indicated for patients who are breathing spontaneously, but who have the potential to lose their respiratory drive or muscular control of ventilation. In this mode, the patient's work of breathing is greatly reduced.

Intermittent Mandatory Ventilation

· Allows patient to breathe spontaneously through ventilator circuitry.

· Periodically, at preselected rate and volume or pressure, cycles to give a â€œmandatedâ€‌ ventilator breath. A minimum level of ventilation is provided.

· Gas provided for spontaneous breaths usually flows continuously through the ventilator.

· Indicated for patients who are breathing spontaneously, but at a tidal volume and/or rate less than adequate for their needs. Allows the patient to do some of the work of breathing.

Synchronized Intermittent Mandatory Ventilation

· Allows patient to breathe spontaneously through the ventilator circuitry.

· Periodically, at a preselected time, a mandatory breath is delivered. The patient may initiate the mandatory breath with own inspiratory effort, and the ventilator breath will be synchronized with the patient's efforts, or will be "assisted" If the patient does not provide inspiratory effort, the breath will still be delivered or controlled.

· Gas provided for spontaneous breathing is usually delivered through a demand regulator, which is activated by the patient.

· Indicated for patients who are breathing spontaneously, but at a VT and/or rate less than adequate for their needs. Allows the patient to do some of the work of breathing.

Pressure Support

· A positive pressure is set.

· During spontaneous inspiration, ventilator circuitry is rapidly pressurized to the predetermined pressure and held at this pressure.

· When the inspiratory flow rate decreases to a preset minimal level (20% to 25% of peak inspiratory flow), the positive pressure returns to baseline and the patient may exhale.

· The patient ventilates spontaneously, establishing own rate, and inspiring the VT that feels appropriate.

· Pressure support may be used independently as a ventilatory mode or used in conjunction with CPAP or synchronized intermittent mandatory ventilation (SIMV).

Special Positive Pressure Ventilation Techniques:

Positive End-Expiratory Pressure


· Maneuver by which pressure during mechanical ventilation is maintained above atmospheric at end of exhalation, resulting in an increased functional residual capacity. Airway pressure is therefore positive throughout the entire ventilatory cycle.

· Purpose is to increase functional residual capacity (or the amount of air left in the lungs at the end of expiration). This aids in:

a) Increasing the surface area of gas exchange.

b) Preventing collapse of alveolar units and development of atelectasis.

c) Decreasing intrapulmonary shunt.

· Benefits.

a) Because a greater surface area for diffusion is available and shunting is reduced, it is often possible to use a lower FIO2 than otherwise would be required to obtain adequate arterial oxygen levels. This reduces the risk of oxygen toxicity in conditions such as acute respiratory distress syndrome (ARDS).

b) Positive intra-airway pressure may be helpful in reducing the transudation of fluid from the pulmonary capillaries in situations where capillary pressure is increased (ie, left-sided heart failure).

c) Increased lung compliance resulting in decreased work of breathing.

Continuous Positive Airway Pressure

1. Also provides for positive airway pressure during all parts of a respiratory cycle, but refers to spontaneous ventilation rather than mechanical ventilation.

2. May be delivered through ventilator circuitry when ventilator rate is at â€œ0â€‌ or may be delivered through a separate continuous positive airway pressure (CPAP) circuitry that does not require the ventilator.

3. Indicated for patients who are capable of maintaining an adequate tidal volume, but who have pathology preventing maintenance of adequate levels of tissue oxygenation or for sleep apnea.

4. CPAP has the same benefits, hazards, and precautions noted with PEEP. Mean airway pressures may be lower because of lack of mechanical ventilation breaths. This results in less risk of barotrauma and impedance of venous return.

Nursing Assessment and Interventions:
· Monitor for complications.

· Airway obstruction (thickened secretions, mechanical problem with artificial airway or ventilator circuitry)

· Tracheal damage

· Pulmonary infection

· Barotrauma (pneumothorax or tension pneumothorax)

· Decreased cardiac output

· Atelectasis

· Alteration in GI function (dilation, bleeding)

· Alteration in renal function

· Alteration in cognitive-perceptual status

· Respiratory acidosis or alkalosis

· Suction the patient as indicated.

· When secretions can be seen or sounds resulting from secretions are heard with or without the use of a stethoscope

· After chest physiotherapy

· After bronchodilator treatments

· After a sudden rise or the â€œpopping offâ€‌ of the peak airway pressure in mechanically ventilated patients that is not due to the artificial airway or ventilator tube kinking, the patient biting the tube, the patient coughing or struggling against the ventilator, or a pneumothorax.
· Provide routine care for patient on mechanical ventilator. Provide regular oral care to prevent ventilator-associated pneumonia. Provide humidity and repositioning to mobilize secretions.

· Assist with the weaning process, when indicated (patient gradually assumes responsibility for regulating and performing own ventilation.

· Patient must have acceptable ABG values, no evidence of acute pulmonary pathology, and must be hemodynamically stable.

· Obtain serial ABGs and/or oximetry readings, as indicated.

· Monitor very closely for change in pulse and blood pressure, anxiety, and increased rate of respirations.

· The use of anxiolytics to assist with weaning the anxious patient is controversial; they may or may not be beneficial.

Managing the Patient Requiring Mechanical Ventilation

   Equipment:

· Artificial airway

· Mechanical ventilator

· Ventilation circuitry

· Humidifier

   Procedure:
	Nursing Action
	Rationale

	Preparatory phase:

1. Obtain baseline samples for blood gas determinations (pH, PaO2, Paco2, HCO3-) and chest X-ray.
Performance phase:

1. Give a brief explanation to the patient.
2. Establish the airway by means of a cuffed endotracheal or tracheostomy tube
3. Prepare the ventilator. (Respiratory therapist does this in many facilities.)

1. Set up desired circuitry.
2. Connect oxygen and compressed air source.
3. Turn on power.
4. Set tidal volume (usually 5-7 mL/kg body weight) or peak pressure.
5. Set oxygen concentration.
6. Set ventilator sensitivity.
7. Set rate at 12-14 breaths/minute (variable).
4. Assess frequently for change in respiratory status by way of ABGs, pulse oximetry, spontaneous rate, use of accessory muscles, breath sounds, and vital signs. Other means of assessing are through the use of exhaled carbon dioxide
5. Monitor and troubleshoot alarm conditions. Ensure appropriate ventilation at all times

	1. Baseline measurements serve as a guide in determining progress of therapy.
1. Emphasize that mechanical ventilation is a temporary measure. The patient should be prepared psychologically for weaning at the time the ventilator is first used
2. A closed system between the ventilator and patient lower airway is necessary for positive pressure ventilation
d) Adjusted according to pH and Paco2.
e) Adjusted according to PaO2.
f) This setting approximates normal ventilation. These machines' settings are subject to change according to the patient's condition and response, and the ventilator type being used.
5. Priority is ventilation and oxygenation of the patient. In alarm conditions that cannot be immediately corrected, disconnect the patient from mechanical ventilation and manually ventilate with resuscitation bag.


Procedure: (cont.)
	Nursing Action
	Rationale

	6. Positioning:

a) Turn patient from side to side every 2 hours or more frequently if possible. Consider continuous lateral rotational therapy (CLRT) as early intervention to improve outcome.
b) Lateral turns are desirable; from right semiprone to left semiprone.
c) Sit the patient upright at regular intervals if possible.
d) Consider prone positioning to improve oxygenation
7. Carry out passive range-of-motion exercises of all extremities for patients unable to do so.
8. Assess for need of suctioning at least every 2 hours
9. Assess breath sounds every 2 hours:
a) Listen with stethoscope ot the chest in all lobes bilaterally.
b) Determine whether breath sounds are present or absent, normal or abnormal, and whether a change has occurred.
c) Observe the patient's diaphragmatic excursions and use of accessory muscles of respiration.
10. Humidification: Check the water level in the humidification reservoir to ensure that the patient is never ventilated with dry gas.
11. Assess airway pressures at frequent intervals.
12. Measure delivered tidal volume and analyze oxygen concentration every 4 hours or more frequently if indicated
13. Monitor cardiovascular function. Assess for abnormalities.

a) Monitor pulse rate and arterial blood pressure; intra-arterial pressure monitoring may be carried out.
b) Use pulmonary artery catheter to monitor pulmonary capillary wedge pressure (PCWP), mixed venous oxygen saturation (SvO2), and cardiac output (CO).
	a) For patients on long-term ventilation, this may result in sleep deprivation. Follow a turning schedule best suited to a particular patient's condition. Reposition may improve secretion clearance and reduce atelectasis.

c) Upright posture increases lung compliance.
d) Proning has been shown to have some beneficial affects or the improvement of oxygenation in certain populations, such as patients with ARDS.
7. To prevent contractures.
8. Patients with artificial airways on mechanical ventilation are unable to clear secretions on their own. Suctioning may help to clear secretions and stimulate the cough reflex.
a) Auscultation of the chest is a means of assessing airway patency and ventilatory distribution. It also confirms the proper placement of the endotracheal or tracheostomy tube.
10. Humidity may improve secretion mobilization.
11. Monitor for changes in compliance, or onset of conditions that may cause airway pressure to increase or decrease.
12. To ensure that patient is receiving the appropriate ventilatory assistance.
a) Arterial catheterization for intra-arterial pressure monitoring also provides access for ABG samples.

b) Intermittent and continuous positive pressure ventilation may increase the pulmonary artery pressures and decrease cardiac output


Procedure:(cont)
	Nursing Action
	Rationale

	14. Monitor for pulmonary infection.
a) Aspirate tracheal secretions into a sterile container and send to laboratory for culture and sensitivity testing. This is done immediately after endotracheal intubation and in some instances on clinical assessment.
b) Monitor for systemic signs and symptoms of pulmonary infection (pulmonary physical examination findings, increased heart rate, increased temperature, increased WBC count).
15. Evaluate need for sedation or muscle relaxants
16. Provide for care and communication needs of patient with an artificial airway.
17. Provide psychological support.
a) Assist with communication.
b) Orient to environment and function of mechanical ventilator.
c) Ensure that the patient has adequate rest and sleep
Follow up phase:
1. Maintain a flow sheet to record ventilation patterns, ABGs, venous chemical determinations, hemoglobin and hematocrit, status of fluid balance, weight, and assessment of the patient's condition. Notify appropriate personnel of changes in the patient's condition.
2. Change ventilator circuitry every 24 hours; assess ventilator's function every 4 hours or more frequently if problem occurs
	14. This technique allows for the earliest detection of infection or change in infecting organisms in the tracheobronchial tree
15. Sedatives may be prescribed to decrease anxiety.

17. Mechanical ventilation may result in sleep deprivation and loss of touch with surroundings and reality.
1. Establishes means of assessing effectiveness and progress of treatment.
2. Prevents contamination of lower airways


Weaning the Patient from Mechanical Ventilation

      Equipment:

· Varies according to technique used

· Briggs T-piece.

· IMV or SIMV (set up in addition to ventilator or incorporated inventilator and circuitry)

· Pressure support

      Procedure:
	Nursing Action
	Rationale

	Preparatory phase:

1. For weaning to be successful, the patient must be physiologically capable of maintaining spontaneous respirations. Assessments must ensure that:
a) The underlying disease process is significantly reversed, as evidenced by pulmonary examination, ABGs, chest X-ray. 
2. Assess for other factors that may cause respiratory insufficiency.
a) Acid-base abnormality.

b) Nutritional depletion.

c) Electrolyte abnormality.
d) Fever.

e) Abnormal fluid balance.

f) Hyperglycemia.

g) Infection.

h) Pain.

i) Sleep deprivation.

j) Decreased level of consciousness
3. Assess psychological readiness for weaning
Performance phase:
1. Ensure psychological preparation. Explain procedure and that weaning is not always successful on the initial attempt
2. Prepare appropriate equipment.
3. Position the patient in sitting or semi-Fowler's position.
4. Pick optimal time of day, preferably early morning
5. Perform bronchial hygiene necessary to ensure that the patient is in best condition (postural drainage, suctioning) before weaning attempt.
	1. Provides baseline; ensures that patient is capable of having adequate neuromuscular control to provide adequate ventilation.
2. Weaning is difficult when these conditions are present
3. Patient must be physically and psychologically ready for weaning
1. Explaining procedure to patient will decrease patient anxiety and promote cooperation. The patient should not be discouraged if weaning is unsuccessful on the first attempt
2. Increases lung compliance, decreases work of breathing.
3. The patient should be rested.

4. The patient should be rested.
5. The patient should be in best pulmonary condition for weaning to be successful.


Procedure : (cont)
	Nursing Action
	Rationale

	Follow-up phase:

1. Record at each weaning interval: heart rate, blood pressure, respiratory rate, FIo2, ABG, pulse oximetry value, respiratory and ventilator rate
	1. Provides record of procedure and assessment of progress



Extubation

      Equipment: 
· 10 mL syringe

· Resuscitation bag and mask with oxygen flow

· Face mask connected to large-bore tubing, humidifier, and oxygen source

· Suction catheter

· Suction source

· Gloves

· Face shield

   Procedure:
	Nursing Action
	Rationale

	Preparatory phase:

1. Monitor heart rate, lung expansion, and breathe sounds before extubation. Record VT, and VC.
2. Assess the patient for other signs of adequate muscle strength.
a) Instruct the patient to tightly squeeze the index and middle fingers of your hand. Resistance to removal of your fingers from the patient's grasp must be demonstrated.
b) Ask the patient to lift head from the pillow and hold for 2-3 seconds
Performance phase:
1. Obtain orders for extubation and post extubation oxygen therapy.
2. Explain the procedure to the patient:
a) Artificial airway will be removed.
b) Suctioning will occur before extubation.
c) Deep breath should be taken on command.
d) Instruction will be given to cough after extubation
	3. VT and VC are measured to assess respiratory muscle function and adequacy of ventilation.
4. Adequate muscle strength is necessary to ensure maintenance of a patent airway.
1. Do not attempt extubation until post extubation oxygen therapy is available and functioning at the bedside.
2. Increases patient cooperation


Procedure: (cont.)
	Nursing Action
	Rationale

	3. Prepare necessary equipment. Have ready for use suction catheter, 10-mL syringe, bag-mask unit, and oxygen by way of face mask.
4. Place the patient in sitting or semi-Fowler's position (unless contraindicated).
5. Put on face shield
6. Suction endotracheal tube.
7. Suction oropharyngeal airway above the endotracheal cuff as thoroughly as possible
8. Put on gloves. Loosen tape or endotracheal tube-securing device
9. Extubate the patient:

a) Ask the patient to take as deep a breath as possible (if the patient is not following commands, give a deep breath with the resuscitation bag).
b) At peak inspiration, deflate the cuff completely and pull the tube out in the direction of the curve (out and downward)
10. Once the tube is fully removed, ask the patient to cough or exhale forcefully to remove secretions. Then suction the back of the patient's airway with the suction catheter
11. Evaluate immediately for any signs of airway obstruction, stridor, or difficult breathing. If the patient develops any of the above problems, attempt to ventilate the patient with the resuscitation bag and mask and prepare for reintubation. (Nebulized treatments may be ordered to avoid having to reintubate the patient.)
12. Oxygen therapy may be ordered
Follow-up phase:
1. Note patient tolerance of procedure, upper and lower airway sounds post extubation, description of secretions.
2. Observe the patient closely postextubation for any signs and symptoms of airway obstruction or respiratory insufficiency
3. Observe character of voice and signs of blood in sputum
4. Provide supplemental oxygen using face mask
	4. Increases lung compliance and decreases work of breathing. Facilitates coughing.
5. Spraying of airway secretions may occur
7. Secretions not cleared from above the cuff will be aspirated when the cuff is deflated.
a) At peak inspiration, the trachea and vocal cords will dilate, allowing a less traumatic tube removal
10. Frequently, old blood is seen in the secretions of newly extubated patients. Monitor for the appearance of bright red blood due to trauma occurring during extubation
11. Immediate complications:
a) Laryngospasm may develop, causing obstruction of the airway.
b) Edema may develop at the cuff site. Signs of narrowing airway lumen are high-pitched crowing sounds, decreased air movement, and respiratory distress
1. Establishes a baseline to assess improvement/development of complications.
2. Tracheal or laryngeal edema develops postextubation (a possibility for up to 24 hours). Signs and symptoms include high-pitched, crowing upper airway sounds and respiratory distress
3. Hoarseness is a common post extubation complaint. Observe for worsening hoarseness or vocal cord paralysis


Hemodynamic Monitoring and Swan-Ganz Catheter
Hemodynamic aid the diagnosis of various cardiovascular system disorders, and evaluate the response to therapy
To incorporate hemodynamic data into the care of the critically ill you must understand:

· Anatomy and Physiology of cardiopulmonary system
· Monitoring system component
Monitoring System Component:
· Catheter in intravascular space or cardiac chamber

· Central line catheter
· Arterial line catheter
· Pulmonary artery catheter
· Fluid filled pressure tubing
· Transducer
· Continuous cardiac monitor
What IS Swan-Ganz Catheter?
It is a balloon tipped catheter that is percutanously inserted through venous access into the pulmonary artery to allow for continuous monitoring of pulmonary artery pressure and periodic monitoring of pulmonary capillary wedge pressure, it is 110 cm long and has 4-5 lumens:
· [image: image16.jpg]


Balloon port:                                                                                                                                                          At the tip used to inflate & deflate balloon 
· Proximal port                                                                                                                                                 Opens in RA used for infusion of fluids or medication
· Distal port                                                                                                                                          Opens in PA used for drawing blood 
· Thermistor port ( thermodilution )                                                                                                             At the tip of the catheter used to measure cardiac output
· Some PA catheters has:                                                                                                                                       Second proximal tube                                                                                                                                     RV lumen for insertion of pace maker                                                                                               Continuous CO measurement
[image: image17.jpg]



Purposes:
· To monitor pressure in the right atrium (CVP), right ventricle, PA & PCWP

· To measure cardiac output through thermodilution 
· To obtain blood for central venous oxygenation
Normal values:

· CVP                   =     0 – 8       mmhg                                                                                                                      RV systole         =    20 – 30    mmhg                                                                                                                     RV diastole        =    0 – 8       mmhg                                                                                                                       PA systole          =    20 – 30   mmhg                                                                                                          PA diastole         =     8 – 15    mmhg                                                                                                        PCWP                 =     8 – 12    mmhg                                                                                                                                              Cardiac output    =     4 – 8      L                                                                                                                   Cardiac index     =     2.5 – 4   L

Indications:
· Patients who are hemodynamically unstable & need continuous cardiopulmonary assessment
· [image: image18.png]


Patient receiving multiple or frequent cardio-active drugs
· ARDS
· MODS
· Patient post CABG operation 
· Assessment of cardiac Temponade 
· Patient with shock especially septic & cardiogenic 
Contraindications:
· Coagulation abnormalities

· Cardiac arrhythmias
· Recent pace maker placement
· Valvular diseases
· LBBB syndrome
Measuring Pulmonary Artery Pressure by Swan-Ganz Catheter
Equipment:
· Swan-Ganz catheter set 
· ECG monitor
· Pressure transducer (disposable/reusable)
· Cut-down tray
· Sterile saline solution

· Pressurized bag
· Heparin infusion in plastic bag

· Continuous flush device

· Local anesthetic

· Skin antiseptic

· Transparent / gauze dressing

· Tape

Procedure:
	Nursing Action
	Rationale

	Preparatory phase:
1. Explain procedure to patient and family. Make sure that informed consent has been obtained.
2. Check vital signs and apply ECG electrodes.
3. Place patient in a position of comfort; this is the baseline position.
4. Set up equipment according to manufacturer's directions:
a) The pulmonary artery catheter requires a transducer and recording, amplifying, and flush systems.

	1. Explain that patient may feel the catheter moving through veins and that this is normal

3. Note the angle of elevation if patient cannot lie flat, because subsequent pressure readings are taken from this baseline position to ensure consistency. Patient may need to be in Trendelenburg's position briefly if the jugular or subclavian vein is used. 

a) Monitoring system may vary greatly. The complexity of equipment requires an understanding of the equipment in use. A constant micro drip of heparin flush solution is maintained to ensure catheter patency


Procedure: (cont)
	Nursing Action
	Rationale

	b) Flush system according to manufacturer's directions.
5. Adjust transducer to level of patient's right atrium ( phlebostatic axis fourth intercostal space, midaxillary line )

6. Calibrate pressure equipment ( especially important when reusable transducers are employed )

7. Clip excess hair. Prepare skin over insertion site.

Performance phase:(By physician)
1. Physician put on sterile gowns and gloves, and places sterile drapes over patient

2. The balloon is inflated with air under sterile water or saline to test for leakage (bubbles). The catheter may be flushed with saline at this time

3. The Swan-Ganz catheter is inserted through the internal jugular, subclavian, or any easily accessible vein by either percutanous puncture or venotomy.

4. The catheter is advanced to superior vena cava. Oscillations of the pressure waveforms will indicate when the tip of the catheter is within the thoracic cavity. The patient may be asked to cough. 

5. The catheter is then advanced gently into the right atrium and the balloon is inflated with air.
6. The inflated balloon at the tip of the catheter will be guided by the flowing stream of blood through the right atrium and tricuspid valve into the right ventricle. From this position, it finds its way into the main pulmonary artery. The catheter tip pressures are recorded continuously by specific pressure waveforms as the catheter advances through the various chambers of the heart

7. The flowing blood will continue to direct the catheter more distally into the pulmonary tree. When the catheter reaches a pulmonary vessel that is approximately the same size or slightly smaller in diameter than the inflated balloon, it cannot be advanced further. This is the wedge position, called PCWP or pulmonary artery wedge pressure 
	b) Flushing of the catheter system ensures patency and eliminates air bubbles

5. Differences between the level of the right atrium and the transducer will result in incorrect pressure readings; the phlebostatic axis is at the level of the right atrium.

6. A known quantity of pressure is applied for the transducer (usually by the mercury manometer) to ensure accurate monitoring of pressure readings.

7. The catheter is inserted percutaneously under sterile conditions.

1. Sterile field is established to reduce risk of infection.

2. To ensure that the balloon is intact and to remove air from catheter

3. The internal jugular vein established a short route into the central venous system

4. Catheter placement may be determined by characteristic waveforms and changes. Coughing will produce deflection in the pressure tracing when the catheter tip is in the thorax

5. The amount of air to be used is indicated on the catheter.

6. Watch ECG monitor for signs of ventricular irritability as catheter enters the right ventricle. Report any signs of dysrhythmias.

7. With the catheter in the wedge position, the balloon blocks the flow of blood from the right side of the heart toward the lungs. The sensor at the tip of the balloon detects pressure distally, which results in the sensing of retrograde left atrial pressures. PCWP is thus equal to left atrial pressures. 

a) Normal PCWP is 8 to 12 mm Hg. Optimal left ventricular function appears to be at a 


Procedure: (cont)
	Nursing Action
	Rationale

	8. The balloon is deflated, causing the catheter to retract spontaneously into a larger pulmonary artery. This gives a continuous pulmonary artery systolic, diastolic, and means pressure.
9. The catheter is then attached to a continuous heparin flush and transducer

10. The catheter is sutured in place and covered with a sterile dressing.

11. A chest X-ray is obtained after Swan-Ganz insertion if fluoroscopy was not used to guide insertion

To obtain wedge pressure reading:

1. Note amount of air to be injected into balloon, usually 1 ml. Do not introduce more air into balloon than specified.

2. Inflate the balloon slowly until the contour of PAP changes to that of PCWP. As soon as a wedge pattern is observed, no more air is introduced.

a) Note the digital pressure recordings on the monitor ( an average of pressure waves is displayed, but these waves are not taken of end expiration).

b) Obtain a strip of the pressure tracing.

c) Determine PCWP from strip at end expiration

3. Deflate the balloon as soon as the pressure reading is obtained. Do not draw back with force in the syringe because too forceful a deflation may damage the balloon.

4. Record PCWP reading and amount of air needed to obtain wedge reading. 
	wedge between 14 and 18 

b) Wedge pressure is a valuable parameter of cardiac function. Filling pressures less than 10 mm Hg may indicate hypovolemia and in an acutely injured heart are commonly associated

c) With reduction in cardiac output, hypotension, and tachycardia. Filling pressures greater than 20 mmHg are associated with left-sided heart failure, pulmonary congestion, and hypervolemia.

8. Normal systolic pulmonary pressure ranges are 20 to 30 mmHg, and the diastolic pulmonary pressure ranges are 8 to 12 mmHg. The normal mean pulmonary artery pressure (PAP) is 15 to 20 mmHg

9. A low-flow continuous irrigation ensures that the catheter remains patent. The transducer converts the pressure wave into an electronic wave that is displayed on the oscilloscope.

11. To confirm catheter position and to provide a baseline for further reference

2. The transducer converts the pressure wave into an electronic wave that is displayed on a screen 

a) PCWP should be determined at end expiration because respiratory variation of the waveform occurs due to changes in intra-thoracic pressures.

b) A calibrated oscilloscope or graph paper is needed to read pressures at end expiration
3. Segmental lung infarction may occur if the catheter balloon is left inflated for long periods. PCWP is only measured intermittently. Do not allow catheter to remain in wedge position when patient is unattended or when not directly taking the measurement

4. Over inflation of the balloon may cause a "super wedge" waveform and data obtained 


Procedure: (cont)
	Nursing Action
	Rationale

	Document recorded waveform by placing a strip of the waveform in patient chart showing wedge tracing reverting to pulmonary artery waveform
Follow-up phase:
1. Inspect the insertion site daily. Look for signs of infection, swelling, and bleeding.

2. Record date and time of dressing change and IV tubing change.

3. Assess contour of waveform frequently and compare with previously documented waveforms

4. Assess for complication: pulmonary embolism, dysrhythmias, heart block, damage to tricuspid valve, intra-cardiac knotting of catheter, thrombophlebitis, infection, balloon rupture, rupture of pulmonary artery.

5. When indicated, the catheter is removed without excessive force of traction; pressure dressing is applied over the site. The site should be checked periodically for bleeding.
	Will be inaccurate. Over inflation of balloon may cause balloon to lose elastic properties and rupture. The strip provide documentation that catheter was not left in wedge position
1. A foreign body (catheter) in the vascular system increase the risk of sepsis

3. Catheter may move forward and become lodged in wedge position or drift back into right ventricle. Turn patient to left side and ask him to cough(may dislodge catheter from wedge position) if not dislodged, notify physician

4. Blood coming back into syringe indicates balloon rupture. Notify health care provider immediately


Measurement of Cardiac Output by Thermodilution Method
Equipment:

· Flow-directed thermodilution catheter in place 
· CO set, which includes IV tubing

· 10 ml syringe and 3-way stopcock

· Normal saline or D5W solution bag

· Cardiac monitor with CO computation capability or standalone CO computer

· Temperature sensor cable

Procedure:

	Nursing Action
	Rationale

	1. Explain procedure to patient

2. Connect IV solution bag and CO set maintaining aseptic technique 

3. If you do not have a prepackaged CO set attach IV solution bag to IV tubing, connect a 3-way stopcock to the end of the tubing; connect a 10 ml syringe to the middle part of the 3-way stopcock.
	1. Allays anxiety

2. Solution will be injected directly into the heart and must be sterile




Procedure: (cont)
	Nursing Action
	Rationale

	4. Attach the 3-way stopcock to the proximal injectate port of the thermodilution catheter. This port should be reserved solely for determination of CO. No medications.

5. Another 3-way stopcock may be used to allow for IV solution to run at a keep-open rate.

6. Connect temperature sensor cable to the thermistor port of thermodilution catheter 

7. Set cardiac monitor to CO computation format. If using a standalone CO computer enter the temperature of the injectable solution and the code number for the size of thermodilution catheter in use (code will be located in the thermodilution catheter packaging)

8. Fill 10 ml syringe with injectate solution by turning stopcock off to patient and open to syringe and solution.

9. Turn off  IV keep-open solution if present 

10. Turn stopcock off to injectate solution and open to patient and syringe

11. Press "inject" button on the CO computer or monitor and inject 10 ml rapidly (within 4 sec.) and smoothly into the proximal port.

12. Wait for computation to be complete. Repeat the procedure two to three times to obtain an average
13. Turn stopcock off to the syringe and injectate and allow keep-open IV fluid to infuse through the proximal port.
	4. The proximal injectate port should have its distal end in the right atrium. If medications are infusing in this port, they will be flushed through in bolus form when CO measurements are taken.

5. Once the CO set is connected, the system should remain closed.

6. When solution is injected through catheter, it mixes with the blood in the right side of the heart and flows to the pulmonary artery where blood temperature is detected by the thermistor.

7. The injectate solution should be 15 to 20 degrees cooler than the patient's body temperature. Room temperature injectate is usually adequate.

9. Need closed system from catheter to syringe

11. Delay will interfere with results.

12. Some monitors display a waveform for the injectate dispersal to evaluate the adequacy of dispersal and temperature sensing.


Complications:
· Infection:

· Ventricular arrhythmias
· PA rupture or perforation  
· Valvular damage:
· Thrombus formation on the catheter tip
· Pulmonary embolism
Cardiac Pacemaker

Definition

It is an electric device that delivers direct electrical stimulation to stimulate the myocardium to depolarize ,initiating a mechanical contraction.

Clinical Indications:

1. Symptomatic bradycardia
2. Symptomatic heart block

a) 2nd degree heart block 
b) 3rd or complete heart block          
c) Bifasicular or transvasicular bundle branch blocks. 
 3.   Prophylaxis

Pacemaker functions:

a- Pacing function
b- Sensing function
c- Capture function

Pacing function
Atrial pacing:
Stimulation of RT atrium produces spike on ECG preceding P wave

[image: image1]
Ventricle pacing :

 Stimulation of RT or LT ventricle produce a spic on ECG preceding QRS complete.


[image: image2]
AVpacing:
  Direct stimulation of RT atrium and either ventricles mimic normal heart conduction


Sensing function:
Sensing :

Ability of the cardiac pace maker to see intrinsic cardiac activity when it occurs.

Demand: 

Pacing stimulation delivered only if the heart rate falls below the preset limit.
Fixed:

No ability to sense. Constantly delivers the preset stimulus at preset rate.
Triggered:

 Delivers stimuli in response to (sensing) cardiac event

Capture function

Capture:
Ability of the pacemaker to generate a response from the heart (contraction) after electrical stimulation.
1-Electrical capture : 
Indicated by P or QRS following and corresponding to a pacemaker spike.

2-Mechanical capture: 


 Palpable pulse corresponding to the electrical event.   
Pacing types:
                   A-Permanent                                                     B-Temporary                                                                                                                                                                                                                    
                                                                           C-Biventricular

Equipments of Transcutanous pacemaker 
· Disposable electrode pads

· External pacing module

· Resuscitative equipment
Procedure:
	Nursing Action
	Rationale

	Preparatory phase
1. Explain procedure to patient.

2. Explain sensation of discomfort with external pacing
Performance phase:
1. Place electrodes as follows:

a) Anterior/posterior: the negative electrode is placed on the anterior chest at V1-V3 position; the positive electrode is placed at the back of the left of the spine.

b) Anterior/anterior: the negative electrode is placed under the right clavical; the positive electrode is placed at V6 position.

2. Make sure that pacing module is off or on standby and the milliamp output is set at the minimal level before connecting electrodes to external module.

3. Connect pacing electrode to external module.

4. Determine rate setting.

a) If patient's heart rate is consistently too low to maintain adequate cardiac output ,set rate at 70 to 80.

b) If the patient's rate falls intermittently  and the pacemaker will be used in the demand mode, set rate at 60.

5. Gradually increased milliamp output until a pacing spike and corresponding QRS complex are seen.

6. Palpate pulse to ensure adequate response to electrical event.
7. Check pad placement frequently
Follow up phase

1. Check vital signs at least every 15 min while continues pacing is employed.
2. Monitor ECG continuously for pacer functioning.
3. Assure patient that treatment is temporary.
4. Prepare patient for transvenous or permenent pace maker insertion as indicated
	1. Explanation alleviates anxiety. 

2. Discomfort is felt with each firing but can be relieved with analgesia
1. Electrodes must be placed so that so the current passes through as much of the myocardium as possible with the least distance between the pads.

2.  Prevent accidental shock on connection.

b) Rate can be set at a fixed rate or on demand, to pace only the heart rate falls below 60 (or other rate).

5. This will establish the correct output and

      Capture, and then return the rate to 60.
 6.   To detect mechanical capture. 

 7.   Patient's perspiration may cause pads to loosen    or slip.

1. To determine if cardiac output is adequate.

 2.   To detect malfunction.
 3.  Transcutanous only be used Continuously for 2h


Complications:
1. Movement and dislocation of the lead

2. Injury
3. Bleeding and hematoma
4. Ventricular ectopy or Ventricular Tachycardia from wall stimulation
5. Infection
6. Cardiac Tamponade
Intra-Aortic Balloon Pump Counterpulsation
Counterpulsation:
 Is a method of assisting the failing heart and circulation by mechanical support when the myocardium unable to generate adequate CO.

The mechanism of Counterpulsation therapy is opposite to the normal pump action of the heart; Counterpulsation device pump while the heart muscles relaxes (diastole) and relaxes when the heart muscle contracts (systole).
Indications:
1. Postcardiotomy support.

2. Cardiogenic shock after MI.
3. Post infarction ventricular septal defects or mitral insufficiency resulting in shock.
4. Emergency support following PTCA or cardiac catheterization.
5. Hemodynamic deterioration in patients awaiting heart transplant.
Function:
A balloon catheter is introduced into the femoral artery percutaneously or surgically, threaded to the descending thoracic aorta, and position distal to the subclavian artery.

1. The balloon catheter is attached to an external console, allowing for inflation and deflation of the balloon with gas such as carbon dioxide.

2. The external console integrates the inflation and deflation sequence with the mechanical events of the cardiac cycle (systole-diastole) by "triggering" gas delivery in synchronization with the patient's ECG and "timing" the duration of inflation and point of deflation in conjunction with the patient's arterial pressure waveform.
Counterpulsation with IABP:
1. Eases the workload of a damage heart by increasing coronary blood flow (diastolic augmentation) and decreasing the resistance in the arterial tree against which the heart must pump (after load reduction). 

2. This result in an increase in CO and a reduction in myocardial oxygen requirements.

3. The balloon is inflated at the onset of diastole; this result in an increase in diastolic pressure which increases blood flow through the coronary arteries.
4. The balloon is deflated just before the onset of systole, facilitating the emptying of blood from the left ventricle

Contraindications:
1. Aortic insufficiency-IABP will increase aortic insufficiency.

2. Aortic aneurysm.
3. Peripheral vascular disease.
4. Terminal illness- the outcome will not be affected.
Complications:
1. Vascular injury that may occur from IABP are:

a) Plaque dislodging.

b) Dissection of aorta.
c) Laceration of aorta.

d) Ischemia of the limp distal to the insertion site.
2. Peripheral nerve damage can occur from IABP.

3. Impairment of cerebral circulation.
4. Infection at the insertion site.
5. Thrombocytopenia.

6. Hemorrhage due to anticoagulant
Nursing diagnoses:
1. Anxiety related to invasive procedure, critical illness, and environment.

2. Decrease cardiac output related to myocardial ischemia.

3. Impaired tissue perfusion related to foreign body in aorta.

4. Impaired skin integrity related to decreased mobility.
Nursing interventions:

Relieving Anxiety:

1. Explain IABP therapy to patient and family geared to their level of understanding.

a) Review purpose of therapy and how the IABP functions.

b) Reinforce mobility restricting: supine position with head of bed elevated 15 to 30 degrees, no movement or flexing of leg with IABP catheter.

c) Explain need for frequent monitoring of vital signs, rhythm, affected extremity, and pulses.
d) Discuss the sound associate with functioning external console: balloon inflation and deflation and alarms.
2. Encourage family members to participate in patient's care.

a) Allow family o visit patient frequently.

b) Encourage family members to ask questions.

3. Allow patient to verbalize fears regarding therapy and illness.

4. Make sure that informed consent is obtained.

5. Administer anxiolytic medications as prescribed and indicated.

6. Keep the family informed of changes in the patient's condition.

7. Encourage realistic hope based on the patient's condition and discus the patient's progress with the family.

8. Determine the family's pervious coping mechanism to stressful situations.

Maintaining adequate cardiac output:

1. Assist during insertion of IABP catheter.

a) Offer patient reassurance and comfort measures (patient is only mildly sedated).

b) Ensure strict aseptic c environment during insertion.

c) Establish ECG monitoring, choosing the lead with the largest R wave.

d) Record date, time, and the patient's tolerance to procedure.

2. Start IABP Counterpulsation immediately after insertion as directed.

3. Monitor vital signs every 15 to 30 minutes for 4 to 9 hours then hourly, if stable.

4. Monitor neurological status at least every 2 hours.

5. Monitor urine output from indwelling catheter every hour.

6. Maintain accurate intake and output.

7. Report chest pain immediately.

8. Treat dysrhythmias as directed.

9. Check for blood oozing around IABP catheter every hour for 8 hours, then every 4 hours (anticoagulation therapy is used to prevent thrombus formation); apply direct pressure and report bleeding.

Maintain adequate tissue perfusion:

1. Evaluate for ischemia of extremity with IABP catheter.

a) Mark pulses with indelible ink to facilitate checks.

b) Monitor peripheral pulses for rhythm, character, and pulse quality every 15 minutes for 1 hour, then every 30 minutes for 1 hour, then hourly.

c) Use Doppler device for pulses difficult to palpate and to Auscultate for bruits and hums.

d) Observe skin temperature, color, sensation, and movement of affected extremity. (Dusky, cool, mottled, painful, numb/tingling extremity indicate ischemia).

2. Observe for possible indications of thromboemboli.

a) Note decrease in urine output after initiation of therapy- may indicate renal artery emboli.

b) Perform neurologic check every hour to evaluate for cerebral emboli.

c) Auscultate bowel sounds to detect evidence of ischemia.
3. Recognize early signs and symptoms of compartment syndrome. Increased pressure in tissue reduces blood flow.

a) Note complaint of pain, pressure, and numbness of affected extremity introduced by passive stretching.

b) Palpate affected extremity for swelling and tension.

c) Monitor CK values. Highly elevated CK may indicate compartment syndrome.
4. Keep head of bed elevated 15 to 30 degrees, if tolerated, to prevent upward migration of catheter.

Maintain skin integrity:

1. Assess skin frequently for sings of redness or breakdown.

2. Place patient on specialty mattress or bed designed to prevent pressure ulcers (preferably before balloon insertion).

3. Pad bony promineneces.

4. Implement passive ROM exercise with exception of extremity with IABP cathter.

5. Turn patient from side to side as unit every 2 hours. Patients are usually debilitated and prone to pressure ulcers.

Evaluation: Expected outcomes
1. State activity restriction and rationale.

2. Blood pressure and CO reading improved.

3. Peripheral pulses strong; extremities warm and nail bed pink.

4. No skin redness or breakdown.
Esophageal Balloon Tamponade

Definition

It is a flexible NGT with one gastric balloon and one esophageal balloon to excrete pressure on the cardiac sphincter of the stomach and bleeding esophageal varices.


Types:

Minnesota
It has 4 openings:                             
· Esophageal balloon

· Gastric balloon 

· esophageal aspirate

· Gastric aspirate

Sengstaken-black more
It has 3 openings: 
· esophageal balloon

· Gastric balloon

· Gastric aspirate

Equipment:
· esophageal balloon

· basin with cracked ice

· Clamp for tubing. 

· Water soluble lubricant

· Syringe (50 ml catheter tip).

· Towel and emesis basin

· Device to apply traction

· Large scissor (for emergency deflation) 

· Manometer (to measure balloon pressure).

· Glass of water and straw.

· Adhesive tape

Procedure:
	Nursing Action
	Rationale

	Preparatory phase

2. Explain procedure, provide support, and reassure patient that bleeding will be controlled.

3. Ask the patient to breath through mouth and swallow periodically.
4. Elevate head of the bed slightly
Performance phase:
1. Check balloon by trail inflation to detect any leaks.
2. Chill the tube with ice.

3. Lubricate tube before the physician pass it via mouth or nose

4. Insert the balloon
5. Irrigating the gastric tube with air while osculating over the stomach.
6. Inflate gastric balloon (200-250ml) with air; gently pull the tube back to seat balloon against esophageal junction
7. Clamp gastric balloon, mark tube location at nares.
8. Apply gentle traction to the balloon tube and secure it with foam rubber cube at the nares or tape it to the faceguard of football helmet.
9. Attach Y connector to esophageal balloon opening Attach syringe to one arm of Y connector and manometer to the other. 
10. Inflate esophageal balloon to 25-35 mmHg
11. Clamp esophageal balloon.
12. Apply suction to gastric aspiration opening, irrigate at least hourly.
13. Label each port.

14. Tape scissor to head of bed


	1.  Should allay fear and anxiety.
2. Facilitating passing of the tube.
3. Facilitating passing of the tube
1. This is best done under water because it is easy to see escaping air bubbles

2. Chilling make tube more firm. 
3. Lubrication lessens friction and this will help pass the tube easily.
5. It is imperative that the tube is in stomach so that the gastric tube will not be inflated in the esophagus.
6. This is to exert force against cardia (upper part of the stomach).
7. This prevents air leakage and tube migration. The mark on the tube allows easy visualization of movement of the tube.

8. This prevents the tube from migration with Peristalsis and assists in exerting proper pressure.

10. Maintain enough pressure to Tamponade bleeding while preventing esophageal necrosis.
12. Suctioning and irrigating the tube can remove old blood from stomach and hepatic encephalopathy; allows monitoring of bleeding status.
13. Prevent accidental deflation or irrigation.

14. Airway occlusion may occur if the esophageal balloon is pulled into hypo pharynx. If this occurs, the esophageal balloon tube must be cut and removed immediately.


· NB: (If using sengstaken-blackemore tube) insert a nasogastric tube (NGT), positioning it above esophageal balloon and attach to suction.(If using a Minnesota tube) attach fourth port, esophageal suction port, to suction

 Note:

 This procedure should be reserved for patients who are known, without a doubt, to be bleeding from esophageal varices and in whom all forms of conservative therapy have failed.

Complications

· Displacement of tube and balloon to or pharynx lead to air way obstruction and asphyxiation.

· Gastric balloon rupture.

· Aspiration of blood and secretion.

· Ulceration and necrosis of the nose, mucosa of the stomach or the esophagus

II. Checklists

Nursing performance check list

Esophageal balloon Tamponade 

Student name: ____________________________

Purpose:

To stop refractory bleeding from vascular structures including esophageal and gastric varices in the gastrointestinal tract when all forms of other therapy have failed or unavailable.

Equipment

· Esophageal balloon 

· Basin with cracked ice

· Clamp for tubing 

· Water-soluble lubricant

· Syringe (50 ml catheter tip)

· Towel and emesis basin

· Device to apply traction 

· Large scissors (for emergency deflation) 

· Manometer (to measure balloon pressure)

· Glass of water and straw

· Adhesive tape
	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	Preparatory phase

1. Explain procedure, provide support, and reassure patient that bleeding will be controlled.

2. Ask the patient to breath through mouth and swallow periodically.

3. Elevate head of the bed slightly.
Performance phase

1. Check balloon by trail inflation.

2. Chill the tube with ice.

3. Lubricate tube before the physician pass it via mouth or nose

4. Irrigating the gastric tube with air while osculating over the stomach.
	
	
	


Procedure: (cont.)
	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	5. Inflate gastric balloon (200-250ml) with air; gently pull the tube back to seat balloon against esophageal junction.

6. Clamp gastric balloon.

7. Apply gentle traction to the balloon tube and secure it with foam rubber cube at the nares or tape it to the faceguard of football helmet.

8. Attach Y connector to esophageal balloon opening.

9.  Attach syringe to one arm of Y connector and manometer to the other. 

10. Inflate esophageal balloon to 25-35 mmHg.
11. Clamp esophageal balloon.
12. Apply suction to gastric aspiration opening.
13. Irrigate the balloon at least hourly.
14. Label each port.
15. Tape scissor to head of bed


	
	
	


Supervised by: ___________________________________

    Comments: ______________________________________

Nursing performance check list

Arterial Blood Gases 

Student name: ____________________________

Purpose:
1. To obtain information about patient ventilation (PCO2) , oxygenation (PO2) and acid base balance

2. Monitor gas exchange and acid base abnormalities for patient on mechanical ventilator or not
3. To evaluate response to clinical intervention and diagnostic evaluation ( oxygen therapy )
4. An ABG test may be most useful when a person's breathing rate is increased or decreased or when the person has very high blood sugar levels, a severe infection, or heart failure

Equipment:
· Blood gas kit   OR

· 1ml syringe                                  

· 23-26 gauge needle                       -

· Stopper or cap                

· Par code or label

	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	Preparatory phase:

1. Record patient inspired oxygen concentration
2. Take the patient's temperature
3. If not using a commercially available blood gas kit , hepranize the needle

a) Withdraw heparin into the syringe to wet the plunger and fill dead space in the needle.
b) Hold syringe in an upright position and expel excess heparin and air bubbles
Performance phase:
1. Wash hands

2. Put on gloves

3. Palpate the radial, brachial or femoral artery.
4. If puncturing the radial artery, perform the Allen test.
In the conscious patient:

a) Obliterate the radial and ulnar pulses simultaneously by pressing on both blood vessels at the wrist.


	
	
	


Procedure: (cont.)
	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	b) Ask the patient to clench and unclench his fist until blanching of the skin occurs.

c) Release pressure on ulnar artery (while still compressing radial artery). Watch for return of skin color within 15 seconds
In the unconscious patient:

a) Obliterate the radial and ulnar pulses simultaneously at the wrist.

b) Elevate the patient hand above the heart and squeeze and compress his hand until blanching occurs.

c) Lower the patient hand while still compressing the radial artery (release pressure on ulnar artery) and watch for return of skin color

5. For the radial site, place a small towel roll under the patient's wrist.

6.  Feel along the course of radial artery and palpate for maximum pulsation with the middle and index fingers. 
7. The needle is at 45-to-60-degree angle to the skin surface and is advanced into the artery. Once the artery is punctured, arterial pressure will push up the hub of the syringe and a pulsating flow of blood will fill the syringe. 

8. After blood is obtained, withdraw the needle and apply firm pressure over the puncture site with a dry sponge.

9. Remove air bubbles from syringe and needle. 
10. Place the capped syringe in the container of ice.
11. Maintain firm pressure on the puncture site for 5 minutes. If the patient is on anticoagulant medication, apply direct pressure over the puncture site for 10 to 15 minutes and then apply a firm pressure dressing
12. For patients requiring serial monitoring of arterial blood, an arterial catheter (connected to a flush solution of heparinized saline) is inserted into the femoral or radial artery.
Follow up phase: 

1. Send the labeled, iced specimen to the laboratory immediately
2. Palpate the pulse (distal to the puncture site), inspect the puncture site, and assess for cold hand, numbness, tingling, or discoloration
3. Change ventilator settings, inspired oxygen concentration or type and setting of respiratory therapy equipment if indicated by the results

	
	
	


           Supervised by:_____________________________
           Comments:________________________________
Nursing performance check list

Measuring Pulmonary Artery Pressure 

Student name: ____________________________

Equipment:
· Swan-Ganz catheter set 
· ECG monitor
· Pressure transducer (disposable/reusable)
· Cut-down tray
· Sterile saline solution

· Pressurized bag
	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	Preparatory phase:

1. Explain procedure to patient and family. Make sure that informed consent has been obtained.
2. Check vital signs and apply ECG electrodes.
3. Place patient in a position of comfort; this is the baseline position.
4. Set up equipment according to manufacturer's directions:
a) The pulmonary artery catheter requires a transducer and recording, amplifying, and flush systems.
b) Flush system according to manufacturer's directions.
5. Adjust transducer to level of patient's right atrium ( phlebostatic axis fourth intercostal space, midaxillary line )

6. Calibrate pressure equipment ( especially important when reusable transducers are employed )

7. Clip excess hair. Prepare skin over insertion site.

Performance phase:
1. Note amount of air to be injected into balloon, usually 1 ml. Do not introduce more air into balloon than specified.

2. Inflate the balloon slowly until the contour of PAP changes to that of PCWP. As soon as a wedge pattern is observed, no more air is introduced


	
	
	


Procedure: (cont)
	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	a) Note the digital pressure recordings on the monitor ( an average of pressure waves is displayed, but these waves are not taken of end expiration).

b) Obtain a strip of the pressure tracing.

c) Determine PCWP from strip at end expiration

3. Deflate the balloon as soon as the pressure reading is obtained. Do not draw back with force in the syringe because too forceful a deflation may damage the balloon.

4. Record PCWP reading and amount of air needed to obtain wedge reading. Document recorded waveform by placing a strip of the waveform in patient chart showing wedge tracing reverting to pulmonary artery waveform

Follow-up phase:
1. Inspect the insertion site daily. Look for signs of infection, swelling, and bleeding.

2. Record date and time of dressing change and IV tubing change.

3. Assess contour of waveform frequently and compare with previously documented waveforms
4. Assess for complication: pulmonary embolism, dysrhythmias, heart block, damage to tricuspid valve, intra-cardiac knotting of catheter, thrombophlebitis, infection, balloon rupture, rupture of pulmonary artery.

5. When indicated, the catheter is removed without excessive force of traction; pressure dressing is applied over the site. The site should be checked periodically for bleeding


	
	
	


         Supervised by: ______________________
         Comments:  ________________________

Nursing performance Checklist

Measurement of Cardiac Output by Thermodilution Method
Equipment:

· Flow-directed thermodilution catheter in place 
· CO set, which includes IV tubing

· 10 ml syringe and 3-way stopcock

· Normal saline or D5W solution bag

· Cardiac monitor with CO computation capability or standalone CO computer

· Temperature sensor cable

	Steps of Procedure:
	Done
	Not Done

	
	complete
	Incomplete
	

	1. Explain procedure to patient

2. Connect IV solution bag and CO set maintaining aseptic technique 

3. If you do not have a prepackaged CO set attach IV solution bag to IV tubing, connect a 3-way stopcock to the end of the tubing; connect a 10 ml syringe to the middle part of the 3-way stopcock
4. Attach the 3-way stopcock to the proximal injectate port of the thermodilution catheter. This port should be reserved solely for determination of CO. No medications.

5. Another 3-way stopcock may be used to allow for IV solution to run at a keep-open rate.

6. Connect temperature sensor cable to the thermistor port of thermodilution catheter 
7. Set cardiac monitor to CO computation format. If using a standalone CO computer enter the temperature of the injectable solution and the code number for the size of thermodilution catheter in use (code will be located in the thermodilution catheter packaging)

8. Fill 10 ml syringe with injectate solution by turning stopcock off to patient and open to syringe and solution.

9. Turn off  IV keep-open solution if present 

10. Turn stopcock off to injectate solution and open to patient and syringe

11. Press "inject" button on the CO computer or monitor and inject 10 ml rapidly (within 4 sec.) and smoothly into the proximal port.

12. Wait for computation to be complete. Repeat the procedure two to three times to obtain an average
13. Turn stopcock off to the syringe and injectate and allow keep-open IV fluid to infuse through the proximal port.
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Alcohol swab                         


Disposable gloves                           


Plastic bag & crushed ice    


Lidocaine (optional)                 


Vial of heparin (1:1000)                





Alcohol swab                         


Disposable gloves                           


Plastic bag & crushed ice    


Lidocaine (optional)                 


Vial of heparin (1:1000)                





Heparin infusion in plastic bag


Continuous flush device


Local anesthetic


Skin antiseptic


Transparent / gauze dressing


Tape


 





Pulmonary infarction


Pneumothorax 
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