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PREFACE

ki ¢ The purpose of this publication is to provide guidance and direction

{ to personnel assigned to the Cardiovascular Laboratory, Internal Medicine

= Branch, Clinical Sciences Division, of the USAF School of Aerospace

3 Medicine. The text should be useful in the orientation of newly assigned
people, and will also afford day-by-day operational guidelines. Detailed

information on the personnel, procedure, and logistic capabilities of the

Laboratory is presented, as well as measures utilized for environmental

controls. (This technical report supersedes previous editions, such as

SAM-TR-75-39: Basic Organization of the Cardiovascular Laboratory, by

Dr. A. J. Thompson and Dr. Victor F. Froelicher.)
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3 Exercise Laboratory/Cardiac Rehabilitation, Department of

Cardiology, University of California at San Diego, La Jolla,
California 92093.
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CARDIOVASCULAR LABORATORY POLICIES AND PROCEDURES

INTRODUCTION

Philosophy

The operation of the cardiovascular laboratory is based on the philos-
ophy that it is an important element in the complete aeromedical evalua-
tion of selected aircrewmen which is performed through the Aeromedical
Consultation Service of the USAF School of Aerospace Medicine (USAFSAM).
This philosophy includes a belief, not only in the holistic nature of man,
but also in the policy that safety and welfare of the aircrewmen examined
here are the primary concerns of the cardiac catheterization team, and
that the airmen who undergo cardiac catheterization are intelligent, self-
determining individuals with the right to:

1.

Receive complete explanations regarding procedures, facilities,
and personnel

Provide informed consent for proposed procedures

Have privacy

Expect safety

Receive disclosure of test findings

Participate in the planning of any recommended life-style modifi-

cations

Goals

For the aircrewmen who undergo cardiac catheterization, the staff of
the cardiovascular laboratory has certain goals:

The successful completion of cardiac catheterization
The uncomplicated departure from the Nursing Unit

The uncomplicated return to duty

The promotion of optimum cardiac function and acceptable
quality of life

S e . i




THE CARDIAC CATHETERIZATION TEAM

The Team Concept in the Cardiovascular Laboratory

For optimum subject welfare and efficiency of operation, cardiac
catheterization personnel must function as a team. The team is composed
of both professional and paraprofessional members who must understand
thoroughly the procedures performed in the laboratory, know their
individual responsibilities, and work together as a unit. The profes-
sional team members are the cardiologist, who is the team leader, and
the cardiovascular nurse. The paraprofessional members are the cardio-
pulmonary, electronics, and x~ray technicians. For Fick output studies,
a pulmonary technician is also a member of the team. Each team member
has specific functions which are vital to the successful completion of a
cardiac catheterization (cath). Each team member should also understand
as much as possible about the functions of the others in order to be
able to assist and/or fill in, should the need arise (1, 16, 36).

The person being catheterized must be the focus of attention, and
any distracting influence must be prevented in order to assure optimal
safety. The laboratory is not the place for competition or personality
conflicts. If interpersonal problems arise, they should be handled
outside of the laboratory. A monthly team meeting should be held for
the purpose of reviewing procedures and policies, for discussing problems,
and for improving methods of operation. Each afternoon before a catheter-
ization, a brief team meeting should be held to review the impending
procedure. These meetings contribute to the stability of the team and
eliminate uncertainty or confusion during the procedures. The following
organization chart (Fig. 1) demonstrates the position of the cardiovascular
laboratory team in relation to the Internal Medicine Branch at the USAF

School of Aerospace Medicine.

INTERNAL MEDICINE BRANCH

Cardiopulmonary and/or Metabolic Function

o |
| T T i
Pulmonary Exercise Cath. lab. Noninvasive
lab. lab. Director studies

OIC, Cardiovascular Nurse

1

l | i i

! ' !
Electronic NCOIC - Cardiopulmonary x-réy Pulmonary
Technician Technician Technician Technician

Cardiopulmonary Technician

Figure 1. Organization chart. [OIC = Officer in Charge;
NCOIC = Noncommissioned Officer in Charge.]
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The Cardiologist's Responsibilities

One cardiologist is the Director of the Cardiac Catheterization
Laboratory, but each physician performing catheterizations has certain
responsibilities to each of his patients, and to the functioning of the
cath team as team leader (3). The cardiologist's responsibilities
include the periods before, during, and after the catheterization:

Precatheterization period--

1. Discuss the reasons the procedures are indicated and goals
of the procedures with the patient.

2. Describe the planned procedures in layman's terms, with a
thorough discussion of potential complications and risks.
Specific areas of potential risk and complications are
presented in Form 1 (in Appendix A).

3. Obtain an adequate medical history and perform a physical
examination.

4. Review pertinent precatheterization laboratory data and
diagnostic studies.

5. Write precatheterization orders and a precatheterization
note outlining pertinent history, physical findings,
anticipated catheterization procedures, and laboratory
data.

6. Inform the nurse of the impending procedure and introduce
the patient to the nurse, if at all possible.

7. Preside over a team meeting, the day before the procedure,
and discuss: the reasons for doing the case, type(s) of
catheterization to be done, equipment or special supplies
needed, and possible problems to watch for.

During the cardiac catheterization procedures--

1. Supervise the individuals participating in the procedures.

2. Perform the various catheterization procedures, and make the
decision whether to proceed or discontinue procedures.

3. Prescribe appropriate medications or other forms of therapy
during the procedure.

4. Make certain that adequate hemostasis has been obtained
before the patient is transferred from the catheterization
laboratory.

Postcatheterization period--

1. Write appropriate postcatheterization orders.
2. Review the catheterization data and record it appropriately.
(A catheterization report is subsequently dictated.)




3.

4.

Discuss fully, with the patient, the results of the catheter-
ization procedures.

Examine the catheterization site prior to the patient's
discharge, and instruct him in the care of the incisions.

The Cardiovascular Nurse's Responsibilities

The Cardiovascular (Cardiopulmonary) Nurse is responsible for
supervising the overall functioning of the catheterization lab, and
works with the cardiologist-director and chief nurse of the branch to
insure smooth operation (32, 49). The Cardiovascular Nurse is respon-
sible for the maintenance of environmental and quality controls relative

to the lab.

(See Form 2, in Appendix A, for her specific position

description.) The Cardiovascular Nurse seeks to insure a continuity of
care for each patient from the time he decides to have a cardiac catheter-
ization performed until he is discharged from the Nursing Unit following
the procedure.

As part of the cardiac catheterization team, the Cardiovascular
Nurse's functions include, but are not limited to, the periods before,
during, and after the catheterization:

Day befcre the procedure (19, 53)--

3115

Interview the patient:
a. Establish rapport and confidence (51).
b. Accomplish precath teaching and reinforcement of the
cardiologist's explanations and instructions.
c. Obtain and witness informed consent for the procedure
(Form 3, in Appendix A).
d. Obtain risk factor and allergy data.

Obtain the patient's record from the Flight Medicine Branch,
and review it for completeness and any significant test
findings.

Initiate record (for Forms 4-7, refer to Appendix A):
a. Cardiovascular Laboratory Patient Flow Sheet (Form 4).
b. Cardiac Catheterization Risk Form (Form 5).
c. Cardiac Catheterization Record (Form 6).
d. Framingham Risk Predictor Form--History and P.E.
(Form 7).

Order precatheterization blood work.

Insure that notification regarding the catheterization is
given to all concerned:
a. Cath Team Members.
b. Nursing Unit Personnel.
¢. Clinical Laboratory.
d. Dietitian.




6. Secure aeromedical clearance for the procedure from the
Chief, Flight Medicine Branch.

7. Check all emergency equipment, routine and emergency drugs, 1
and solutions.

Day of the procedure (20, 26, 28, 33, 64)-- A

1. Check emergency equipment.

2. Supervise the preparation of the lab for the procedure.

3. Prepare routine and emergency drugs and solutions.

4. Supervise the patient's preparation for the procedure,
considering his holistic needs.

5. Monitor aseptic technique throughout the procedure.

6. Closely observe the patient throughout the procedure and
advise the cardiologist of any changes.

7. Administer and record the use of medications.

8. Maintain the "Patient Flow Sheet."

9. Supervise the transfer of the patient from the laboratory to
the Nursing Unit.

The postcatheterization care of the patient is discussed in the
section on "Cardiac Catheterization: Preparation and Procedure."

The NCOIC/Charge Technician/Circulating Technician's Responsibilities

The job description of the NCOIC of the Cardiovascular Laboratory
is available in Form 8 (in Appendix A). The responsibilities of the
NCOIC, who functions as the circulating technician member of the cath
team, are the following:

Day before the procedure--

1. Orient the patient to the lab the day prior to procedure.

2. Check with the cardiologist regarding which catheters will
be desired for use.

3. Secure the patient's chest film from the x-ray department.

Day of the procedure--

1. Provide sterile supplies to the sterile team members.

2. Monitor aseptic technique.

3. Help prepare the patient for the procedure.

4. Manage the planning action of the x-ray table.

5. Operate auxiliary laboratory equipment, such as the Viamonte
Injector and oximeter.

11
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Duties as charge technician--As the charge technician, it is also
the responsibility of the NCOIC to:

1. Maintain the work schedules and on-the-job-training of his
technicians.

2. Order and maintain laboratory supplies.

3. Insure high standards of cleanliness in the laboratory.

4. Maintain the four quality control systems necessary for the
safety of the patient: environmental, electrical, radiologic,
and bacteriologic.

The Scrub Technician's Responsibilities

_ The j?b descr}ption of the scrub (cardiopulmonary lab) technician
is stated in Form 9 (Appendix A). It is the responsibility of this
technician to:

1. Set up the sterile table.

2. Prepare the transducers, solution line, and manifolds.

3. Drape the patient. '

4. Help the cardiologists don their sterile gowns and gloves.
5. Directly assist the cardiologists during the procedure.

The Electronic Technician's Responsibilities

This technician's responsibilities as a member of the cath team are
primarily directed to quality control, electronic and/or electrical
safety, and specific duties during the procedure (27, 31, 68, 74, 75,
82, 83, 87). The electronic technician will:

1. Prepare the monitoring system.
a. Be sure it is functioning properly.
b. Load the recording paper.
c. Balance and calibrate the transducer.

2. Apply ECG leads to insure a steady, reliable tracing.
demonstrating proper lead placement (Figs. 2 and 3).

3. Monitor cardiac rhythm during the procedure, and notify
cardiologist of changes. ECG changes to be recognized
include:

a. Changes in the QRS complex and heart rate

b. Sinus bradycardia and sinus arrest

c. Heart blocks

d. Atrial and ventricular premature beats

e. Atrial tachycardia, flutter, and fibrillation
f. Ventricular tachycardia and fibrillation




4. Monitor pressures during the procedure, and call out catheter
location by pressure indication. Pressure patterns to
recognize, and their appropriate abbreviation to be called
out, include:

a. Aortic = "a-0"

b. Left ventricular = "L-V"

c. Vena cava = "vV-C"

d. Right atrial = "R-A"

e. Right ventricular = "R-V"

f. Pulmonary arterial = "P-A"

g. Pulmonary wedge = "wedge"

h. Damping = Should be called out whenever observed.

i. Loss of pressure = "Off pressure." Should be called
out whenever observed.

5. Call out PVCs (VPBs), by number. (For instance, if three
sequential PVCs occur, call out "3." If PVCs begin to run, ‘
call out "running.") i

6. Record the various phases of the procedure. ;

7. Supervise monthly electrical equipment checks and maintain
records. (See Form 10, in Appendix A.)

8. Check and record calibration factors of the pressure
transducers with a mercury manometer, and check monthly for
malfunctioning.

The X-Ray Technician's Responsibilities |

This team member must be knowledgeable in the operation of all the
x-ray equipment and in the development of x-ray film. He must know how |
to obtain the best performance from the available equipment, closely '
‘ monitor quality control, and initiate periodic maintenance and immediate |
1 adjustments when needed (5). His specific cath team responsibilities ;

focus on quality control, radiation safety (96), and functions performed
1 in the laboratory itself, which include:

1. Preprocedure equipment check

Measurement of patient's chest

3. Calibration of equipment, after the patient is secured in the
Rotacor |

4. Management of fluoroscopy, tape recorder, film magazine, and |
television monitor during procedures (35)

5. Rotation of the patient to positions desired by the

7 cardiologist

6. Notifying the cardiologist of the amount of film remaining

7. Capability to play back films upon the cardiologist's request

8. Monitoring, recording, and reporting to the Cardiovascular
Nurse the amount of fluoroscopy time expended

N
.




DIAGRAM 1.
( LEAD PLACEMENT FOR
ANGIOGRAPHY
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Figure 2. Proper lead placement for angiography.
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] LEAD PLACEMENT FOR
ELECTRICAL STUDY

| 1. BASE OF NECK (REAR]
[ 2" v, POSITION (4th INTERCOSTAL R. SIDE)
3. V2 POSITION (4th INTERCOSTAL L. SIDE|

4. 4th INTERCOSTAL L. SIDE, REAR

9. 5th INTERCOSTAL SPACE MID AUXILIARY
LINE ( RIGHT SIDE)

6. Sth INTERCOSTAL SPACE MID AUXILIARY
LINE (LEFT SIDE)

1. RIGHT LEG

8. RIGHT LEG
9. LEFT LEG

Figure 3. Proper lead placement for electrical study.
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9.

10.

Immediately after the procedure, developing the film and
preparing it for viewing

Coordinating equipment maintenance, recalibration, and
routine checks with the General Electric representative and
the NCOIC and/or nurse.

The Pulmonary Technician's Responsibilities

The pulmonary technician functions as a cath team member when a
Fick output determination is performed as part of the catheterization

procedure.

His time in the laboratory is limited to that required to

obtain the necessary samples from the patient. Among his team respon-
sibilities are to:

Perform preprocedure equipment check.

Provide iced receptacle for transport of blood samples.

Collect air sample from the patient.

Perform the appropriate tests on the blood and air samples.

Record the findings on the appropriate form (Form 6, in
Appendix A).

The Patient's Responsibilities

The patient is a vital member of the team, and his responsibility

is to:

1.
2.

3.
4.
5.
6.

7.
8.

Read the orientation booklet.

Ask questions about anything which is unclear or bothersome
to him.

Request the procedure by providing informed consent.

Prepare himself for the procedure by following instructions.

Report appropriately on the day of the procedure.

Cooperate with the other team members throughout the
procedure.

Learn how to properly care for himself after leaving SAM.

Evaluate his life style, with the goal of modifying his risk
factors for coronary heart disease.

The Team Responsibilities in Emergency Situations

The motto of Scouting, USA, is: "Be Prepared." It should also be
the motto of the cardiovascular team. Although infrequent in this
laboratory, emergency situations can arise during a cardiac catheteriza-
tion procedure. Each team member should know his or her responsibilities,
and be ready to carry them out calmly and efficiently (2, 6, 16, 33, 36,
39, 61, 86, 95).

Team responsibilities for three specific emergency situations are
presented in the following order--air embolism, cardiac arrest, and
ventricular fibrillation:
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Air Embolism--

1. Cardiologist's duties:
a. Direct the team.
b. Remove catheters from patient, if indicated.

2. Nurse's duties:
a. Administer oxygen via cannula or mask.
b. Keep records.

3. NCOIC/Circulating Technician's duties:
a. Call for stretcher and extra pillows from Nursing
Unit.
b. Notify hyperbaric chamber team of patient requirements.
c. Assist with patient transfer from Rotacor to stretcher,
and from cath lab to hyperbaric chamber.

4. Scrub Technician's duties:
a. Assist cardiologist.
b. Clear away sterile equipment.
c. Assist with patient transfer.

5. Electronic Technician's duties:
a. Monitor patient.
b. Keep records.

6. X-ray Technician's duties:
a. Raise tower.
b. Turn lights on.
c. Rotate patient to LAO (left anterior oblique), 45-50
degrees (arterial embolus); RAO (right anterior
oblique), 45-50 degrees (venous embolus).

It is essential to: Get the patient into Trendelenburg position;
administer oxygen; remove all catheters; and transfer patient to the
hyperbaric chamber. Pillows placed under the feet and legs of the
patient on the stretcher facilitate Trendelenburg positioning if the {
stretcher itself cannot be manipulated. At SAM, transfer from Building 110
(Cardiovascular Laboratory area) to Building 160 (Hyperbaric Medicine)
is accomplished by stretcher, the patient being accompanied by the
cardiologist and at least two technicians. Oxygen should be administered
throughout the transfer.

Cardiac Arrest--

1. Cardiologist's duties:
a. Direct the team.
b. Initiate external cardiac massage.
c. Initiate intubation.

2. Nurse's duties:
a. Defibrillate when required.
b. Administer medication.
c. Monitor patient.
d. Keep records.
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3. NCOIC/Circulating Technician's duties:
a. Place steps for cardiologist.
b. Place blocks under Rotacor.
c. Provide medications and emergency supplies.

4. Scrub Technician's duties:
a. Remove x-ray tower from patient area.
b. Manage airway.

5. Electronic Technician's duties:
a. Monitor patient.
b. See that monitoring equipment is not overloaded
during defibrillation.
c. Keep records.

6. X-ray Technician's duties:
a. Raise x-ray tower.
b. Turn lights on.
c. Level and lock Rotacor.
d. Upon the cardiologist's order, call the Base Clinic
for transfer ambulance, and notify Wilford Hall USAF
Medical Center of transfer.

Ventricular Fibrillation--

1. Cardiologist's duties:
a. Direct the team.
b. Administer medication.
c. Initiate external cardiac massage if defibrillation
is ineffective

2. Nurse's duties:
a. Prepare for defibrillation, bare patient's chest.
b. Defibrillate.
c. Administer medication.
d. Keep records.

3. NCOIC/Circulating Technician's duties: Assist as directed.
4. Scrub Technician's duties: Stand ready to assist as directed.

5. Electronic Technician's duties:
a. Monitor patient.
b. See that monitoring equipment is not overloaded
during defibrillation.
c. Keep records.

6. X-ray Technician's duties:
a. Raise x-ray tower.
b. Turn lights on.
c. Level and lock Rotacor.

If cardioversion is unot achieved by defibrillation, the procedure
for cardiac arrest should be implemented.




Summary

Presented in this report section is an overview of the team concept
in the cardiovascular laboratory and of the respective team member's
responsibilities relative to cardiac catheterization. The team is
usually composed of three professional members (two cardiologists and a
cardiovascular nurse); four paraprofessional members (circulating, scrub,
electronic, and x-ray technicians); and the patient. During a Fick
output determination, a pulmonary technician is also part of the team.

Recommended team responsibilities have been outlined for three types
of emergencies: air embolism, cardiac arrest, and ventricular fibrilla-
tion.




CARDIAC CATHETERIZATION: PREPARATION AND PROCEDURE

The routine for a typical cardiac catheterization procedure is
described in this report section. (Specific team member responsibilities
have already been explained in the preceding section.)

Preparation the Day Before the Procedure

Human Preparation--

Patient: The patient should have as much time as needed
with his cardiologist to understand thoroughly why the
cardiac catheterization has been recommended, what it
entails, and the potential risks involved. He should
then spend sufficient time with the cardiovascular nurse
to discuss his questions, provide informed consent, and
establish a trusting relationship (51). He should be
oriented to the catheterization laboratory and to the
nursing unit. He should demonstrate an understanding of
his precatheterization routine. He should receive his
shave prep by one of the nursing unit personnel, and have
a blood sample drawn for routine studies at the clinical
laboratory.

Cath team: The cath team members coordinate their preparation

for the procedure. Each member needs to know what kind

of procedure the cardiologist has planned. The nurse
insures that all members know about the procedure. The
team has a precatheterization meeting to discuss the
procedure and to determine the number and types of catheters
and equipment desired. The information is recorded on a
work sheet. (Consult Form 16, in Appendix A.)

Nursing Unit personnel: The cardiovascular nurse will

inform the NCOIC of the Nursing Unit about the procedure,
the name of the patient, the time he is to report to the
unit, and the areas to be prepped. The NCOIC will
determine who will orient the patient to the unit, and
who will perform the prep, and will arrange for proper
coverage of the unit while the patient will be inhouse.

All involved persons: In order to function optimally,

each person involved with the patient and the procedure
should have a good night's sleep.

Environment Preparation--

Supplies and equipment: Adequate supplies should be kept

available for use in the laboratory at all times; however,
these will be checked for sterility and readiness.
Necessary unsterile supply levels will be checked as well.
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Mechanical and electrical equipment will be checked for
proper functioning (12, 27, 62, 75, 82, 83, 89). A
checklist is used for this purpose (Form 11, in Appendix A).

2. Ambient environment: Current reports of floor conductivity,
bacteriologic, and radiologic monitoring will be checked.
The floor of the lab will be wet vacuumed, using a germicidal
solution, late the afternoon before the procedure. ]

Record Preparation--Cath team members and nursing unit personnel
have record-maintenance functions. The nurse is responsible for initi-
ating the patient's catheterization chart, obtaining his SAM record from
the Flight Medicine Branch, and checking the record for completeness and
discrepancies. Catheterization charts are assembled and kept in the
cath lab office. Each chart contains the following forms:

1l. One SAM Form 81, "Medical Orders"

2. One Standard Form 600, "Chronological Record of Medical Care"

3. One Standard Form 522, "Request for Administration of Anesthesia
and for Performance of Operations and other Procedures"
(Form No. 3, in Appendix A)

4. Three SAM Forms 96, "Nursing Record"
5. One SAM Form 265, "Subject's Deposit Certificate"

6. One form, "Cardiac Catheterization Record" (Form No. 6,
in Appendix A)

7. -One SAM Form 16, "Catheterization" (Form No. 5, in Appendix A)

8. One "Cardiovascular Laboratory Patient Flow Sheet" (Form
No. 4, in Appendix A)

9. One Framingham "risk predioctor" form (Form No. 7, in
Appendix A)

Preparation on the Day of the Cardiac Catheterization Procedure

Human Preparation--The cath team, nursing unit personnel, and the
patient should report on tim-, mentally and physically prepared for the
procedure. The patient will be greeted by the nursing unit technician l
on duty, shown to his room, given fresh pajamas, have his vital signs
taken and recorded, and have his valuables secured. The cath team will
don surgical greens, conductive or washable shoes or shoe covers, hats,
and masks, and report to the laboratory. .

Environment Preparation--In the laboratory, all equipment and
surfaces will be damp dusted with a germicidal solution. Electrical
equipment, supplies, and drugs will be checked and prepared for use.
Contrast media will be warmed to body temperature in the warming box.
Sterile supplies and equipment, drugs and solutions, and the injector
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will be prepared for use. The scrub technician's procedure for readying
the sterile tables and equipment is given in Form 12. The circulating
technician's tasks are enumerated in Form 13. The nurse supervises
these preparations (Form 14); and Form 15 represents her checklist.

(For Forms 12-15, refer to Appendix A.)

Procedure

The patient will be given an opportunity to empty his bladder, and
then be escorted to the laboratory by a member of the cath team, usually
the nurse. He will be assisted into proper position on the Rotacor.

His blood pressure and pulse will be recorded, and pulses distal to the
catheter insertion site(s) will be marked. Movement of the equipment
should be demonstrated after the patient has been secured to the Rotacor.
If a sedative has been ordered, the nurse will administer it. The
electronic technician will place ECG electrodes on appropriate sites,
after wiping the areas with an alcohol sponge and rubbing them with an
abrasive, and will obtain a baseline heart rate and ECG. The x-ray
technician will calibrate the x-ray equipment and record the patient’'s
identification plate and a magnification grid. The nurse will initiate
an intravenous infusion of 5% glucose per Angiocath in the patient's
right or left forearm, if so indicated; she will instruct the patient
regarding breath-holding (without performing the Valsalva maneuver) and
diaphragmatic coughing. The circulating technician and/or the nurse
will perform a 5-min Betadine prep of the patient's right and left
inguinal areas and possibly his right and/or left antecubital fossae.
The prep procedure is set forth in Form 17 (Appendix A). The scrub
technician will position his sterile setup, drape the patient, and
complete the connection and checking of his solution and pressure lines.
The cardiologist will then perform the actual procedure.

Patient safety is crucial. This safety is accomplished by a
concerted team effort. The electronic technician will closely monitor
the ECG and pressure tracings. The nurse will monitor physiologic and
psychologic responses of the patient to the procedure, and to the
administration of medications and contrast medium. Once the cardiologist
has sufficient data for diagnostic purposes, he will complete the pro-
cedure. Some individual patients will require electrophysiologic
conduction studies which are usually performed the day after angiographic
studies.

All cardiac catheterization studies require close observation, but
the patient is more vulnerable to complications during catheter manipula- .
tion and coronary angiography. Especially vulnerable are individuals
with bundle branch blocks and/or significant coronary artery disease.
Therefore, the nurse's primary concerns are anticipation and recognition
of complications--and, if necessary, appropriate rapid action during
those particularly vulnerable times (9, 72).
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Immediate Postprocedure Care

After the last arterial catheter has been removed, the cardiologist
will provide manual pressure at the puncture site for at least 10 min to
facilitate arterial closure if a percutaneous approach is used. If a
brachial arteriotomy is performed, sutures will be used to close the
artery and skin. Once hemostasis has been established, the patient will
be prepared for transfer to the nursing unit. The drapes will be removed,
operative area cleaned, an antibiotic cream applied to the puncture or
cutdown site, and a small dressing applied. The leg electrodes will be
removed, the shoulder electrodes disconnected, and the patient's pulse
and blood pressure recorded. Nursing unit personnel will bring a stretcher
to the laboratory, and the patient will be carefully lifted from the
Rotacor. After being secured on the stretcher, the patient will be
transported to his room on the nursing unit, and transferred to his bed.

Routine Postcatheterization Care (91)

Immediate Care on Unit--

1. As soon as the patient is in his bed in the nursing unit,
electrodes are attached for continuous cardiac monitoring,
using the MCL. lead (47, 73). The character of his right
pedal and/or radial pulse is assessed by comparing it
simultaneously with the corresponding pulse on the left
side, and evaluating perfusion of that extremity. The
dressing is checked, and instructions are given about
keeping the affected leg straight and/or about arm usage.
The blood pressure and temperature are checked, and
instructions are given about bedrest. A standard 12-lead

ECG is performed approximately one hour after arrival back
on unit.

2. If the percutaneous femoral approach was used, the patient is
kept at bedrest for 16 to 20 hr, for the first 2 hr of
which he must remain flat with a sandbag over the femoral
artery puncture site, unless the cardiologist specifies
differently. After a Sones procedure, the patient is
instructed not to: hyperextend his right arm, flex it more
than 30°, pI;Eé it under his head, or lie on it. Patients
who have only had a brachial arteriotomy are permitted
ambulation, as desired, after 4 to 6 hr have elapsed and it
is certain that the clinical status is stable. At the time




the patient first leaves his bed, he is accompanied and
assisted by a medical technician who is also present at the
bedside for the first urination postcatheterization. The
vital signs, pulse, perfusion assessments, and handgrip
check are accomplished on a routine basis.

3. Fluids are offered and encouraged avery hour, for the first
6.to 8 hr, to compensate for the dehydrating effect of
the contrast medium used during the procedure. Accurate
intake and output are recorded to apprise the staff of
the patient's general fluid balance and kidney function.

4. The I.V. is maintained to keep the vein open until the
cardiologist determines the results of the catheterization,
and the patient is stable.

5. Since the patients at the School of Aerospace Medicine who
undergo the procedure are neither chronically nor acutely
ill, an uneventful recovery is expected (30, 94). However,
the nurse and the nursing unit personnel must be able to
detect any potential problem and take appropriate action
(2, 11, 40, 41, 60, 71, 86, 90).

First, by evaluating the findings, both objectively and sub-
jectively, the seriousness of any situation must be assessed.
This assessment is accomplished via several universal guide-
lines which are subdivided into: those completed prior

to notifying the physician, and those accomplished while

waiting for the physician after he has been notified.

In addition, the clinical finding is assessed as to the most
probable area involved; i.e., heart, cutdown or percutane-
ous site, remedication and/or local anesthetic, or the
patient's emotional state (4, 14, 34).

Universal Guidelines--Following are the universal guidelines (or
steps) which should, if possible, je completed and recorded
before notifying the physician:
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1. Objective evaluation of findings:

a. Location

b. Type

c. Onset

d. Vital signs: blood pressure, pulse rate (taken for
1 full minute)

e. Radial and/or pedal pulse strength by comparison with
the opposite side pulse

f. ECG rhythm strip and/or a full 12-lead ECG

g. Color and temperature of the extremity used for the
procedure

h. Quality of heart sounds

2. Subjective evaluation of findings: Patient's statements as

to the details of his problem.

The completion of these universal steps is essential in the nurse's
and/or technician's decision regarding physician notification--a decision
based on whether or not the findings require immediate action, immediate
notification, or a watch-and-wait situation.

If the nurse's decision is for immediate action, she accomplishes it
and simultaneously has a physician notified. For example, if ventricular
fibrillation were to occur, it would require immediate direct current
countershock and the establishment of an intravenous line before anything
else were accomplished. Because this type of complication has never
arisen at USAFSAM, and is extremely rare in most settings after cardiac
catheterization procedures, only those steps necessary in the immediate
notification and watch-and-wait situations are detailed here.

Immediate Notification--A fully trained medical technician stays on
the unit with the patient at all times. If the p-*ient has serious
disease diagnosed by arteriography, or other p ‘e or prctlems,
the nurse and/or physician will stay on the univ «.. hou:s unt.1l the
patient is transferred to a hospital facility or discharged.
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If the technician on duty alone is not sure whether to call a
professional team member, but knows the situation is not one requiring
immediate action, he calls the NCOIC of the nursing unit who decides if
further notification is warranted. If a watch-and-wait situation
occurs, the technician notifies the nurse and the unit NCOIC. For
immediate notification, the physician is called first, then the nurse
and the unit NCOIC. If there is no time to make multiple calls, one
call to the base Command Post is sufficient to insure that physician,
nurse, and NCOIC will be immediately notified.

After the nurse or technician has determined that the finding
requires immediate notification of the physician, the following universal
guidelines should be carried out while awaiting the physician's arrival:

1. A current 12-lead ECG

2. If the patient does not already have one, an I.V. of 5%

dextrose in water (D/W), with a large needle or angiocath,
is started.

Specific steps are determined by the pPresenting clinical finding.
They supplement the universal guidelines, and are listed under the
finding to which they relate. A specific list of possible complications
is needed to assist the nurse or technician in determining the priority
of the presenting clinical findings. Immediate notification is accom-
plished at the completion of the universal steps. Watch-and-wait action
requires close observation and evaluation of the patient, continuously
every 5 to 15 min. If, during the observation period, the finding

increases in severity or persists, the technician must notify the
physician.

The following guidelines should aid the nurse and/or technician in
their clinical decision:

1. What is the most probable are i of cause?

2. What is the priority of interv :ntion?

One must remember that these guidelines are onl-’ for reference, and do
not include all pc -ible situations (25, 29, 39, 42, 45, 46, 69, 79).
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Arrhythmias and/or Systemic Circulatory Findings--Those findings,

related to the heart and/or cardiovascular system, which require imme-
diate notification of a physician are (Table 1):

1. Sinus tachycardia, with a heart rate of greater than
120 bpm.

2. Bradycardia, with a heart rate of less than 45 to 50 bpm,
unless the subject's usual heart rate is slower.

3. Irregular cardiac rhythm, not present before the procedure,
or more prominent after it.

4. Mental confusion. This finding could be secondary to an
arrhythmia or thrombotic process.

5. Blurred vision. In addition to the possibility of an
arrhythmia or thrombotic process, this finding could be
a reaction to medication or to the radiopaque material
used during the procedure.

Findings Indicative of Infarction, Embolism, and/or Shock--The next
group of immediate notification findings relating to the heart and/or
cardiovascular system require the universal steps, plus the indicated
specific steps:

1. Chest pain

2. Shortness of breath

3. Cyanosis

4. Hypotension, with a systolic blood pressure of approximately
less than 90 mmHg. '

The first three findings require elevation of the bed, in a semi-
Fowler's position (providing shock is not present), and administration
of oxygen. Every attempt should be made to accomplish the universal
steps of obtaining a 12-lead ECG, and starting an I.V. while awaiting
the physician. The finding of hypotension requires the additional steps
of keeping the patient warm and the bed flat or in the Trendelenburg
position (6 33, 61, 80, 84, 88).

Findings Related to Hypersensitivity to Injected Substances--The
next two immediate notification findings relate to either the medications,
including premedication, or the radiopaque contrast medium (an iodinated
base compound) :

1. Urticaria &
2. Temperature elevation of greater than 100 F.

. These findings, by themselves, do not usually require taking the
12-lead ECG; but they do require that the other universal steps be
completed before the physician is called, and that an I.V. be started
while awaiting his arrival.
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TABLE 1. CLASSIFICATION OF CLINICAL PROBLEMS POSTCARDIAC CATHETERIZATION
WHICH REQUIRE IMMEDIATE NOTIFICATION OF THE PHYSICIAN

Clinical finding

Possible cause

Nursing activities

1. Tachycardia
(Heart rate:

120 bpm)

2. Bradycardia
(Heart rate:

45-50 bpm)

3. Chest pain
(Sudden

onset)

4. Shortness of
breath

Cardiovascular

Supraventricular tachycardia

Ventricular tachycardia

Fluid imbalance (dehydration)

Associated with elevated
temperature

Medication (i.e., atropine)

Anxiety

Bleeding (hemorrhage)

Cardiovascular
Myocardial infarction

Hypotension
Vasovagal

Cardiovascular
Myocardial infarction
Pulmonary embolus
Perforated intra-thoracic
vessel
Perforated myocardium

Cardiovascular
Arrhythmia
Congestive heart failure
Myocardial infarction
Cerebral embolus
Pulmonary embolus
Respiratory
Chronic obstructive lung
disease
Allergic reaction to
medication or
contrast media

Subjective evaluation
Objective evaluation
vital signs--comparison with precath
values
*ECG rhythm strip--as soon as possible
I.V. 5% D/W via indwelling venous
catheter

Subjective evaluation
Objective evaluation
Cyanosis
Vital signs--comparison with values
*ECG rhythm strip--as soon as possible
I.V. 5% D/W via indwelling venous
catheter

Subjective evaluation
Objective evaluation
Vital signs--comparison with precath

values

SPECIFIC localization and description
of pain

Oxygen 4 - 6 liters/min via nasal
cannula or mask

*ECG rhythm strip--as soon as possible

I.V. 5% via indwelling venous catheter

Subjective evaluation
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