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The selective granting of clinical staff privileges to physi-
cians is one of the primary mechanisms used by institutions
to uphold the quality of care. The Joint Commission on
Accreditation of Healthcare Organizations requires that the
granting of initial or continuing medical staff privileges be
based on assessments of applicants against professional
criteria that are specified in the medical staff bylaws. Physi-
clans themselves are thus charged with identifying the crite-
ria that constitute professional competence and with evalu-
ating their peers on the basis of such criterin. Yet the process
of evaluating & physician’s knowledge and competence is
often constrained by the cvaluator's awn knowledge and
nbility to elicit the appropriate information, problems that
are compounded by the growing number of highly special-
ized procedures for which privileges are requested.

This recommendation is one in a series developad by the
American College of Physiclans, the American College of
Cardiology and the American Heart Association to assist in
the assessment of physician competence on a procedure.
speeific basis. The minimum education, training, experience,
and cognitive and technical skills necessary for the compe-
tent performance of temporary transvenous ventricular
pacemaker insertion are specified, Whenever possible, these

specifications are based on published data linking these
factors with competence in certain procedures or, in the
absence of such data, on the consensus of expert opinion.
They are applicable to any practice setting and can accom-
modate a variety of pathways physicians might take to attain
competence in the performance of specific procedures (see
also Guide o0 the Use of ACP Statements on Clinical
Competence. Ann Intern Med. 1987;108:588-589).

Overview of the Procedure

Temporary transvenous endocardinl pacing was first de-
scribed by Furman and Robinson (1) in 1958, and the list of
clinical ndications hes now expanded 10 include the man-
agement of bradycardia (2), tachyarrhythmias (3), and other
conduction system disturbances (4), The purpose of tempo-
rary transvenous pacemaker inscrtion is to maiatain circo.
Intory inmegrity by providing for standby pacing should
sudden complete heart block ensue, to incrense heart rate
during periods of sympiomatic bradycardia, and occasion-
ally to control sustained supraventricular or ventricular
tachycardia,

Whether ventricular or atrioventricular (AV) pacing
shmlld be used depends on hemodynamic considerations.

Clinical C in Insertion of a Tr Venttku-  Perfk of AV
llrmmklrwnlppmldbymAmuianI:pM’" jicians Board of
Regents. the American College of Cardiology Board of Trustess and the

Y pacing requires additional

American Heart Association Scientific Affairs Committeo on December 21,
1953, This statement is being published simultaneously in the Journal of the
Americar College qulni.olou aed Circulation,

: Orace A. Ronan, Assistant Director, Special
Prolects, American Cnilew of Cardiolagy, 9111 Old Grorgetown Road,
Bethesds, Maryland 20814,

DI9M by the American College of Cardiology, American Heart Association and American Coliege of Physicians.

i and can be considerably more difficolt from a
technical standpoint. Therefore, only insertion of the ven-
tricular type of temporary transvenous pacemaker is consid-
ered here, with the recognition that differentiating ventricu-
lar from dual-chamber pacing systems is somewhat
arbitrary. It is important to stress that simple right ventric-
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ular pacing may compromise hemedynemic shatos even
when it is functioning normally, such as might occur during
right venwiculer infarction, with hypertrophied noncompli-
ant ventricles, and during “*pacemaker syndrome.” Thus,
physicians should be able to recognize when the pecing
mode is inappropriate and when & change to dual-chamber
pacing mode will benefit the paticnt.

Since tamporary pacemakars are manufactured by many
different vendors, physicians credentialed to insert tempo-
rary pacemakers should be familiar with the insertion equip-
ment, leads, and the external generator used in their own
hospitals. Physicians trained in one institution but practic-
ing in another may find the equipment sufficiently different
o m special ion. Although equi setup.

ing, and other technical details can be managed
by nursieg or technical personnel, the integrity and interpre-
1ion of data are always the physician's responsibility. The
physician should be knowledgeable about the equipment
setup and technical data of the system, as this will affect its
proper function should a problem arise.

Carefil patient follow-up 10 avoid complications and to
determine suitability for implantation of a permaneat pace-
maker is an integral part of the responsibility of the physician

The physician should be k tedgeable about the normal
morphalogy of the endocardial electrograms of the superior
vena cava, right atrium, and right ventricle to ensure the
accurate use of electrecardiographic monitoring as a guide to
lead positioning. The physician shovld be able 1o distinguish
anifacts from genuine electrocardiographic dotn and there-
fore must assume respoasibility for the integrity of the data
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lmmng progiams, such as inlermal medicine or family med-
wcine, may need to make special arrangements with the
program director 1o aoquire the breadth of training required
for competence.

Recommendations oa maintenance of competence are
based on the expert opinion of the ACP/ACC/AHA Task
Force on Cardiology of the American College of Physicians'
Clinical Privileges Project.

Indications, Contraindications, and
Complications

The following examples were carefully considered when
these guidelines were developed and provide some insight
into the range of cognitive material that the applicant should
master. Such a list may be modified by clinical judgment
about individual patients and advances in medical practice
aad should not be considered complete nor exhaustive. For
some paticnts with acute myocardial infarction and conduc-
tion system disorders, the benefit of temporary pacing is
possible but not proven. In these cases and in the cases
cutlined below, clinical judgmen: is the key to appropriate
use of the procedure, H tothe panem.
and expense of the proced
ations.

Some common indications (5) for temporary pacemaker
insertion wilhin the comtext of acute myocardial infarction
include acquired complete heart block or Molmz type AV
block. Indications far

are also i

and s wse in treatment of patients. Understanding the

indicaions far insertion as well as competence in using the
pacemaker to treat the patient are eritical; such competence
requires greater training, experience, and judgment tllan
basic knowledge of the technical aspects of p

F out-

side the context of acute myocar&al infarction include

comp heart bhek caused hy structural henn disease end
sinus brad, ar prok

nged sinus pauses
lnnger than 3 through 4 seconds, Other indications may
include mtec_ud tachyarchythinias such as torsades de

insertion can confer.

Justification for Recommendations

‘The indications, contraindications, and recommendations
for the minimum education, lrmmrlg. expenen:e mi slulls
necessary to perform temp
principally derived from the npmmn of the ACE‘ACCIAHA
Task Force on Cardiology of the American College of
Physicians’ Clinical Privileges Project. Privileges to perform
this procedure should be granted on an individual basis
becanse several disciplines (including cardiology. thoracic
and cardiovasculnr surgery, critical care, emergency medi-
cine, and anesthesiology) are involved in training and per-

paintes d with structural heart disease, metabolic
abnarmalities, and drog side effects. Io these contexts tem-
porary transvenous pacing is ofien performed to relieve
symptoms and sometimes precedes implantation of a perma-
nent pacemaker.

Comtraindications te the procedure are relatively few and
include the patient’s inability to cooperate or lack of thera-
peutic benefit because of advanced disease.

The clinician must be able to knowlcdgeably choose
between the need for temporary transvenous pacemaker
versus simple observation or the possihle use of an exiernal
{eg. cutaneous) cadiac pacemaker {6). Such decisions are
nok always straightforward despite extensive attempts to
getermine which conduction disorders are most Iikely tolead
to complete heart block {4,7-11). For example, in acute

forming the proced and the patl to y dial infa
are varied. Hany physicians who were mently cemﬁed in  heart block p
bspecialties such as cardiology, an-

esthesiology, and critical care medicine have received su-
pervised training that exceeds requirements. Other physi-
ciams in these subspecialties and physicians from other

the reporled incidence of cnmplele
ded by conducti system
such as isolated rignt bundle branch block varies from 0% (9)
to 175 (12). A definitive controlled trial to clarify the
imlications for Y pacing in pati

with acute myncudinl infarction is unlikely becanse of
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Table 1. Some Cognitive Skills Needed to Pesform Temporary Pacemaker Insertion

Knowledge of indications, with emphasis on the subtletles involved
Knowledge of electrocardiographic data, including endacardial efectrograms

mehdggnfmenlmnynnllemk central venous system, pnbhemllmrhlm.hnn and
and

Knmweledge of 2nd ability 1o recognize the various forms of

hungs
for which the

setting of acute myocadial infarction

is indicated. especially in the

Understandiog the importance of and ability to recognize artifacts and the clinical circumstances under which data may be misleading and/or difficult 1o
obtain

Knowiedge of fluld and clectrolyle talances and their roles in alicred cardiac conduction
meh!pnflluyhmlwlodnlmmuilhdmhﬂmwﬂuwﬂmwhmedmmdmndnmmmM

of the

meledgeoﬂh:mnplwmufumww insertion and
DECUMTERCe, recognize their presence, and treat ihem promptly
dge of the i ion of multiple i

pacemaker insenion
KmMMy: of haw 1o determine upun: and sensing “thresholds™
ke system dysh

neczssary to minimize thelr

sates and dissases that are preseat in many critically il patlents undergaing iemporary

ion {including failure to capture and sense the R wave propedy)

Ability 1o communicate the results of the procedure (o (be patient and other physicians and to document 1hem for the medical record

ethical considerations and the relatively uncommon occur-
rence of conduction system disturbances in this setting.
Transvenous temporary pacing probably improves survival
in only a small fraction of patients, eg, patients with com-
plete AV block and anterior wall infarction. The prognosis of
intraventricular conduction defects is probably related more
to the extent of myocardial injury than to the direct conse-
quences of the block itself (13).

Every physician who inserts temporary pacemakers

should be familiar with potential complications and their

jon. Several ap to the central venous system
hlve been reviewed, mcludmg percutaneous puncmre of the
internal jugular vein, (14,15) subclavian vein {16,17), and
femoral vein (18-20) or a cut-down approach to the antecu-
bital vein (21).

Most complications are infrequent and usvally minor.
Life-threatening complications are rare. Minor complica-
tions such as nonsustained arrhythmias and local phlebitis
are common, but accurate data on their frequency are not
available. The major determinants of the rate of complica-
tions are the urgency of the procedure, the severity of the
illness, and the expertise of the operator.

Pacing system dysfunction, an important complication, is
reported to occur in 18% (22) to 43% (23) of cases. This
includes failure to capture or sense the R wave properly.
System malfunctions are usually due to problems with
connections and lead placement or inappropriate setup of the
device.

Transthoracic pacemakers may have some role in the

Table 2. Some Technical Skills Needed to Perform Temporary Pa

patient with bradyarrhythmic and asystolic arrest. With the
development of more effective external paciog system in
recent years (6), the role of transthoracic pacing in such
circumstances must be reevaluated.

Minimal Treining Necessary for Competence

The varied training of physicians who perform temporary
transvenous paccmaker insertion makes the role of the
hospital credentials committee critical, The specific number
of procedures needed in a training program to acquire the
necessary cognitive and technical skills for temporary pace-
maker insertion (see Tables 1 and 2) will vary depending on
ﬂneapllmdemddemsrnynnhephymn the clinical and
institutional setting in which the training occurs, and the
bnchlpmdcolhbu:donavnﬂablewthephymm Com-
petence in hemodynamic monitoring requires & minimum of
25 procedures {24). ltnlhevwwd‘thlmkfomm
competence in hemodynamic monitoring with balloon fiota-
tion devices is & prerequisite to competence in insertion of a
temporary transvenous ventricular pacemaker, Thus, per-
formance of a minimum of 10 temporary transvenous ven-
tricular pacemaker procedures is required. For physicians
who learn the technique outside a residency or fellowship
pragram, there may be other pathways to competence, such
as preceptorships in which a trainee without prior compe-
tence in hemodynamic moaitoring becomes familiar with all
aspects of temporary pacemaker insertion and performs at
least 25 procedures during the allotted time frame.

ker Insertion

Abilily 1o adhere to surgical sterile technique

Ability 1o perform venous access from wo (or muliple) sites with the peccutaneous technique: ability to do cut-

downs iy also desirable
Ability 1o perform right heart catheterization

Ability 10 operate all insirumetiation involved, including pacing catheters, infroducers, and reconders
Ability to comrect {*troubleshoot™) technical problems with plscement instrumentalion and pacing catheters

Ability to obtaln sufficient and high-quality data
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The cogniiive and techmical skills of the candidates
should be confirmed in writing by the training director; in
some cases, verification or clarification through follow-up
cor d with the program director or observaiion of
the physician performing the procedure by a staff physician
who is an acknowledged teacher or expert in temporary
pacemaker insertion may be required. Each physician in
training shovld keep a log of procedures done. The log
should inclode patient ucnuﬁ/:mon. date. disgnosis, indica-
tion, problems and ion of menitoring,
and the signature of the supervisor.

The completion of 2 shoit course or workshop that offers
limited expostire 0 cognitive backeround data or technical
skills will not by itself résult in competence.

Although many physicians acquire the cognmitive and
technical skills needed for temporary pacemaker insertion
during the course of a fellowship or residency program,
completion of a fellowship in and of itse!f does not gunrantee
competence. Some Fellowship proprams do ot specifically
teach temporary pacemaker insertion. Although such pro-
grams may provide an overall experience with temporary
transvenous pacemaker insertion that might contribute to
competence in this procedure, lack of direct experience with

porary p ker insertion during the pro-
gram preclud B people learn at differ-
ent rates, granting of privileges shouid be based on a careful
assessment of each applicant’s skills.

Maintenance of Compeience

Follow-up of each physician's performance and timely
review of patient outcomes is important. Many hospitals
make these assessments by baving the physician who per
forms the procedure fill cut a simple form for the patient’s
recard. An aliemative approach is to include a comprehen-
sive procedure note in the body of the chart that could then
be submitted to the credentials commitics an a timely basis
for review and documentation. In addltlnm el:h phyumn
should keep a log of proced)
complications, amd duration of momtnnng

Maintaining competence in temporary pacemaker inser-
tion requires continuing experieace and will depend on the
physician’s total experience and the hospital settingin which
practice occurs. Physicians with extensive experience who
work in bospitals in which these procedures are done infre-
quently may be able to maintain competence with a mini-
mum nember of continuing procedures, perhaps as few as
one or two per year, provided that they maintain their
technical skills in balloon flotation for hemodynamic moni-
toring and update their cognitive skills as knowledge evolves
24).
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