SAMPLE

Policy/Protocol for Adult Stress Echocardiography


I. POLICY:

Cardiovascular testing should provide reliable, consistent, diagnostic data for use in medical care while minimizing risks and discomfort to the patient.
II. PURPOSE:

The purpose of this policy is to provide standardized directions for conducting an exercise echocardiography study.
III. PROCEDURES AND PROTOCOL:

Patient Assessment

A.
Patient history reviewed 

B.
Ensure correct test type

C.
Chest lab test results

D.
Identify possible contraindications to the test and discuss history with the physician
1. Contraindications to the test:
a. Unstable angina
b. Acute myocardial infarction
c. Serious ventricular or supraventricular arrhythmias
d. Serious hypertension at rest (systolic >200: diastolic >100)
e. Severe valvular heart disease (relative), discussing with echo faculty before starting stress test

f. Hypertrophic cardiomyopathy

g. Significant hypotension at rest (systolic blood pressure < 90 mm Hg)
h. Moderately severe or severe aortic stenosis in the presence of symptoms 
2. Additional contraindications that should make a mandatory consultation with a physician before initiating the test.

a. Borderline hypotension: systolic blood pressure between 90 and 100 mm Hg
b. Severe LV dysfunction with LVEF<35% 
c. Severe aortic stenosis (AVA ≤ 1 cm2) in an asymptomatic patient, discussing with echo faculty before the test
d. Lack of documentation of a recent visit with a physician > 3 months, discussing with fellow or echo faculty
e. Recent myocardial infarction < 2 weeks
f. Presence of ST elevation in the resting ECG
g. Patient is unable to consent, unless specifically stated in the chart that a family member has provided consent for the test. In most cases if the patient is confused, disoriented or with other obvious mental status changes the test should be canceled.
h. Presence of frequent ventricular arrhythmia in the resting ECG, discuss with fellow or echo faculty
i. Rapid atrial fibrillation, ventricular response ≥ 80% PMH
j. Any unexpected significant findings: tumors of the heart, aortic dissection, severe pulmonary hypertension, large pericardial effusions, etc., discuss with fellow or echo faculty.
k. Positive troponin or less than 2 negative sets of cardiac enzymes (minimum of 4 hours apart, normal value of ≤0.04)

Procedure Preparation
A. Call the patient from the waiting room and escort him/her to exam room and provide changing instructions.
B. Confirmation of patient's NPO status
C. Enter the patient’s name and other information in the echo machine and, ECG stress system
D. Explain the test to the patient and answer patient’s questions. 
E. Determine medical history/allergies/medications.
F. Check lab information, particularly for inpatients and ER patients to rule out contraindications
G. Consult the physician if a patient has chest pain prior to exercise
H. Consult physician if patient's history suggests unstable angina event if troponin is in normal ranges

Patient Preparation

A. Shave hair from electrodes sites if necessary (Gloves must be worn)

B. Vigorously rub each site with alcohol and a clean washcloth

C. Completely dry the skin surface

D. Abrade the skin surface at each site with skin prep strip. (Explain the reason for this procedure to the patient.) Remember it may be necessary to modify the 12 lead hook-up to allow room for the ultrasound transducer.

E. Make sure there is a staff physician and/or appropriate ACLS certified staff on site.
Pre-exercise 

A. Perform hook up for 12 lead ECG monitoring

1. Strap cable belt around the patient and ensure comfort to the patient

2. Attach lead wire to appropriate electrode sites

3. Check leads for artifact

B. Obtain resting ECG, HR, and BP

1. Obtain supine resting ECG. This should be free of artifact

2. Obtain resting BP. Inform the fellow/attending if the resting BP is elevated (200/100 mm Hg).

3. Resting echo is performed with patient placed in the lateral decubitus position. Images are recorded digitally.

Resting Digital Images
1. The five standard views that are acquired are: parasternal long axis, parasternal short axis, apical 4-chamber, and apical 2-chamber. Apical long-axis view may be added.
2.  
If the standard views are not obtainable, due to body habitus or image quality, other views such as the subcostal 4-chamber or short axis may be substituted.

3.
If the images are suboptimal (if 2 or more LV segments or any coronary territory cannot be adequately visualized for the assessment of LV function or regional wall motion) ultrasound enhancing agents should be used. If there are contraindications to the ultrasound enhancing agent or use of the agent does not provide adequate visualization, the test may be canceled after discussing with the stress echo reader. 

4.    If the test is canceled for any reason, the stress echo reader will contact the ordering physician and recommend alternative imaging.
5. 
Sonographer should inform abnormal findings to the exercise physiologist, fellow or echo attending before exercise. Communication of echo findings between the sonographer and the exercise physiologist is required before, during and post exercise. 

6. 
The abnormal findings on resting ECG and resting echo should be discussed with the fellow or echo faculty, obtaining an approval before starting the test.

Exercise
1. Patient instruction
2. Demonstrate the technique for walking on a treadmill
3. The exercise should begin when the patient feels comfortable on the treadmill
4. Decisions regarding exercise protocol should be made by the physician (or other supervising personnel, i.e., exercise physiologist); choose the right protocol for the patient.
5. Obtain a BP prior to the end of each stage. 
6. Provide encouragement and motivation toward obtaining maximal exercise capacity
7. The patient should be the main focus. 
8. Timing of the end of the test should be coordinated between the sonographer and the physician (or other supervising personnel). The patient should be directed back to the table.

Post exercise

1. The post exercise images must be obtained within 60-90 seconds of peak stress. 90 seconds is considered the time limit to acquire the post images. Timer must be started at the time peak exercise is terminated (when the treadmill stops). If images are obtained beyond 90 seconds it must be noted int the report. 
2. The same images are acquired as pre-exercise.

3. The test is considered less diagnostic for ischemia after two minutes and if the images are obtained after this point, it should be documented. Inform the stress echo reader by sonographer.
4. If the patient has symptoms, positive ECG change or new regional wall motion abnormality post exercise, additional echo images should be obtained during recovery.

5. Obtain a post exercise BP.
Recovery

A. Monitor the patient until ECG, symptoms and arrhythmias are resolved, and the blood pressure and heart rate have normalized to baseline.
B. It is mandatory to consult with the stress echo reading physician after the test is terminated before the patient leaves the area with the following:

1. There is ST elevation in the stress ECG

2. Persistent hypotension

3. Chest pain during and after the stress test.

4. Any new sustained SV arrhythmia, i.e., atrial fibrillation, flutter, or SVT

5. Any ventricular tachycardia > 4 beats, especially if occurs in recovery

6. Persistent ST depression after termination of the test

7. If the sonographer thinks that the echo shows evidence of ischemia and exercise induced-wall motion abnormality.

8. Other severe side effects.

Post Procedure

A. Upon completion of the peak images, acquired images are transferred to digital storage
B. Obtain post exercise BP and monitor patient during recovery
C. Unhook the patient and remove the electrodes and wipe off the gel
D. Provide the patient with juice, water, towels, etc. as needed.
E. Route the patient appropriately and escort to desk or waiting room
F. Digital image will be transferred to the PACS server and ECG data will be transferred to the system.


Patients Discharge
Exercise physiologist or sonographer should consult the physician before releasing patients if the following conditions are encountered.

1. Chest pain during exercise

2. Positive ECG changes

3. Severe arrhythmias: atrial fibrillation, ventricular tachycardia, persistent SVT.

4. Severe hypertension after recovery (BP >180/100 mmHg)

5. Hypotension after recovery (SBP <90 mmHg)

6. Significant new wall motion abnormality

7. Patient feels ill 

Reporting

1. The stress ECG portion of the test should be entered into the stress database at the time of the exam and at the end of the test.
2. The echo portion of the exam (the digitized images) is reviewed by the echo attending along with the stress ECG portion.
IX.  Responsibility in Stress Echo Laboratory

A. Nurse’s Responsibility

1. Escort patients from the waiting area to stress laboratory before stress test and to the waiting area after stress test
2. Verification of stress test order and medications
3. Arrangement of inpatients transportation to ensure that patients arrive at echo lab on time. Monitoring of inpatients while the patients wait for transportation
4. Start IV for ultrasound enhancing agents, bubble study, pharmacologic agents etc. 
5. Administer ultrasound enhancing agents, and medications as directed by physician or supervising personnel
6. ECG preparation

7. Report clinical symptoms and abnormal finding to supervising personnel
8. Check and ensure resuscitation equipment and medications in appropriate position and functioning normally
9. Help supervising personnel to manage unstable patients

B.
Supervising Personnel’s (Physician / Exercise Physiologist / Nurse Practitioner) Responsibility in Stress Echo Laboratory

1. Screening and interviewing patients

2. Explanation of stress test to patients

3. Taking history and reviewing laboratory data, identifying high risk patients and contraindications.

4. Set exercise stress protocol

5. Conduction of exercise 

6. Enter exercise test data into computer
7. Report abnormal symptoms and abnormal ECG findings to physicians

X.  Equipment Maintenance
      Defibrillator and code cart checked daily and documented on checklist.
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