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The granting of clinical staff privileges to physicians 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.
Physicians themselves are thus charged with identifying the criteria that constitute professional
competence and with evaluating their peers accordingly. But the process of evaluating a physician's
knowledge and competence is often constrained by the evaluator's own knowledge and ability to elicit the
appropriate information, a problem that is compounded by the growing number of highly specialized
procedures for which privileges are requested.

This guideline is one of a series developed by the American College of Cardiology, the American
College of Physicians, and the American Heart Association to assist in the assessment of physician
competence on a procedure-specific basis. The minimum education, training, experience,  and cognitive
and technical skills necessary for the competent performance of echocardiography are specified; these are
based when possible on published data linking these factors with competence in certain procedures or, in
the absence of such data, on consensus of expert opinion. They are applicable to any practice setting and
can accommodate a variety of ways physicians might substantiate competence in the performance of
specific procedures (see also, “Guide for the Use of ACP Statements on Clinical Competence” which
appeared on pages 588–589 of the October 1987 issue of the Annals of Internal Medicine).

Overview of the Procedure

Echocardiography has developed over the last 25 years as a clinically established tool in cardiology. It
is now the most common imaging procedure used for the diagnosis of heart disease. At the power levels
used in clinical echocardiography, there is no known risk to the patient or the operator from ultrasonic
energy (1). Echocardiography includes two-dimensional echocardiographic imaging, M-mode tracings
derived from the two-dimensional image, Doppler flow velocity recordings, and in many situations, color
encoded Doppler flow velocity mapped on the two-dimensional image. Echocardiographic contrast
injection or the performance of an intervention, such as exercise, may be used during the test when
indicated. All of the above are considered a family of methods and are included in the term



echocardiography. However, the specialized requirements of performing transesophageal and
intraoperative epicardial transducer placement separate these approaches from the more common
transthoracic echocardiography.  Echocardiography in pediatric patients also has special training and
operational requirements that functionally separate it from echocardiography in the adult. These
guidelines refer to the transthoracic approach in adult patients. If a physician is responsible for both
exercise testing and echocardiographic imaging during exercise echocardiography, clinical competence in
both areas is required. In other cases, one physician may be responsible for the exercise test and another
for the imaging procedure.

The procedure depends on the technical skill and clinical understanding of the operator obtaining the
study as well as the knowledge and experience of the interpreter of the test. Data acquisition requires on-
line analysis of the information obtained in order to adjust the imaging plane and/or area of Doppler
sampling and prioritize the parts of the examination. Many echocardiographic studies in this country are
performed by trained technical personnel (sonographers), but physicians are responsible for the content
and interpretation of the examination  (2). Such physicians must be expert in all aspects of the procedure
because technical artifacts may occur (3).

The technique is applicable for the diagnosis and evaluation of nearly all categories of heart disease.
Within each of these broad categories,  the subset of patients in whom echocardiography is warranted
must be recognized. This requires substantial understanding of cardiovascular disease, including other
possible diagnostic tools and the therapeutic implications of the test results. A knowledge of the sensitivity
and specificity relating to the studies performed in any patient group is assumed.

Modern equipment is capable of making images even when the method is carried out by
inexperienced operators. This is a potentially dangerous situation since those not experienced in the
technique may inadvertently use inadequate studies to make diagnoses with important clinical
implications, possibly exposing the patient to risk. This is especially critical when echocardiography is
used to assist in decision making about patients with acute and/or severe cardiovascular disease.

The technical part of the echocardiographic examination is usually performed by sonographers with
variable capabilities and levels of training. Nevertheless, the physician is responsible for the technical and
interpretive aspects of echocardiography and thus must be available for consultation during the
examination; the technician must be available to supply information during the interpretation of the study.
Echocardiographic services have developed in which sonographers travel to physicians' offices or
hospitals and perform echocardiograms on patients. If the important interaction between technician and
physician is not available in these instances then this is not an appropriate way to perform and interpret
such studies. Similarly, qualified sonographers should do echocardiograms only in association with
physicians who have obtained the level of training (Level 2) that qualifies them as competent in the
performance and interpretation of echocardiograms (3).

Justification for Recommendations

The number of procedures needed to acquire and maintain technical and cognitive skills in
echocardiography varies with individual aptitude and dexterity. However, the number is usually high in
order for the physician to encounter sufficient variations of each type of abnormality in which this
technique is applicable. Acquiring and maintaining the requisite cognitive skills also requires
considerable experience and ongoing exposure to the technique for the same reason.



The recommendations for the minimum criteria for acquiring and maintaining competence are based
on the expert opinion of the American Society of Echocardiography Committee for Physician Training in
Echocardiography (4) and the recommendations for training in echocardiography included in the 17th
Bethesda Conference of the American College of Cardiology on Adult Cardiology Training (3). These
criteria pertain to echocardiography used in the adult and are not for pediatric applications.

Expert consensus suggests that physicians must be not only trained to interpret but also to perform
echocardiographic studies (3,4). When the echocardiographic examination is done by a sonographer, the
responsible physician still may need to do part of the study himself to expand on the standard test or
clarify confusing findings. Thus, the physician must be technically capable to appropriately supervise and
support the technical staff.

The broad range of cardiac disease in which echocardiography is applicable requires the physician
performing and interpreting these studies to have a background in cardiovascular anatomy and
pathophysiology, including the appropriate indications for the test,  the differential diagnostic problem in
each case, knowledge of complex cardiac anatomy including that involved with congenital heart disease,
and an understanding of the implications on patient management of the echocardiographic finding.
Although the technique has no known physical hazard, there are risks associated with the improper
interpretation or use of the results of the test. For these reasons, quality assurance must be carried out,
both in the initial assessment of physician credentials and in the ongoing monitoring of professional
performance.

Indications, Contraindications, and Complications

Echocardiography is not justified as a routine screening tool. It is indicated in some asymptomatic
individuals who are family members of those with genetically linked conditions (5). The full clinical
indications for echocardiography are beyond the scope of these guidelines because the procedure is
appropriate for some, but not all,  patients suspected of having valvular heart disease, cardiomyopathies,
diseases of the pericardium, congenital heart disease, coronary heart disease, traumatic heart disease,
hypertensive heart disease, or intracardiac masses. Currently, echocardiography is not indicated for direct
visualization of coronary arteries to assess atherosclerosis. In general, the technique should not be used if
it is redundant with other techniques already performed or scheduled, but it should be done when the
results will affect patient management, including decisions about further procedures.

When echocardiography is combined with injection of ultrasonic contrast agents (6) or with
interventions such as exercise (7) or drug administration, the risk to the patient and potential
complications from the added procedure must be considered. Transient abnormalities have occurred after
intravenous contrast injection during echocardiography (6). There are finite risks associated with exercise
testing and with the potential complications of any drug administration.

Minimum Training Necessary for Competence

Training must result in acquisition of the cognitive skills outlined in Table 1 and the technical skills
outlined in Table 2 Consensus suggests that three levels of training may be obtained in echocardiography
(3,4). The first level entails an understanding of the principles,  indications for, applications, and
technical limitations of echocardiography and its interrelation with other diagnostic methods.  This level
will not qualify an individual to independently perform or interpret echocardiograms.



The second level of training provides the basic knowledge and experience necessary to be fully
capable of performing and interpreting examinations independently in the clinical setting. Level 2
requires a minimum experience in the performance and interpretation of approximately 240 two-

dimensional/M-mode echocardiograms, including approximately 180 Doppler examinations.

The third level of expertise qualifies the individual to administer and direct an echocardiography
laboratory, including the training of other physicians. Level 3 requires a minimum additional experience
in performance and interpretation of approximately 350 two-dimensional/M-mode and 350 Doppler
examinations. In this context,  it is considered very important for the physician to perform or attend the
examination to provide a direct understanding of the effect of technical factors on the resulting data.

These numbers are the minimum needed for competence in the cognitive and technical skills and are
derived from published standards needed for optimal competence (3,4). Below the level of minimum
numbers, most trainees will not be judged competent in this procedure.

While learning the procedure, a trainee must be directly supervised by an effective teacher-expert in
the clinical use of the procedure who carries out this role on an ongoing basis and has achieved Level 3
training. The experience should be in a laboratory or setting that encompasses a broad range of cardiac
disease. The trainee's experience should be documented in writing and confirmed by the supervisor. For
each performance during training, the following facts should be documented: date, patient identification
number, indications, findings,  and signature of the supervisor. This may be accomplished easily by
keeping a log, which might include copies of each patient's final report.

Although many physicians acquire the cognitive and technical skills needed for echocardiography
during the course of a cardiology fellowship, completion of a fellowship does not by itself guarantee
competence in this procedure. Some fellowship programs do not include teaching of all elements of
echocardiography. Although such programs will provide overall experience that should contribute to
competence in this procedure, lack of sufficient direct experience with echocardiology during the program
precludes Level 2 or 3 competence at completion of the fellowship.

Beginning in 1989, subspecialty certification in Cardiovascular Disease by the American Board of
Internal Medicine will imply Level 1 training in echocardiography, but this is not sufficient for
independent performance or interpretation of echocardiograms. Beginning in 1993, such subspecialty
certification will imply Level 2 training in echocardiography.

The completion of a short course or workshop that offers a limited cognitive or technical background
in echocardiography will not by itself result in competence.

Some physicians have achieved Level 2 or Level 3 competence through a combination of
preceptorship and supervised practical experience.  Physicians in private practice may achieve such
experience and levels of training through preceptorships and ongoing case review with recognized experts
in echocardiography. Training equivalent to that achieved during fellowship is required.

In light of these variations in training programs, applicants for clinical privileges in
echocardiography should be evaluated on the basis of their actual skills rather than the type of training
program they have completed. The cognitive and technical skills of candidates should be confirmed in
writing by the training supervisor or by observation of the candidate doing the procedure by a physician
who is experienced in the procedure, who is recognized as a teacher of echocardiography, and who has
achieved Level 3 training. For overall understanding of the appropriate indications and use of
echocardiography, the training supervisor should optimally be certified in Cardiovascular Disease by the
American Board of Internal Medicine or have equivalent qualifications.



Maintenance of Competence

Continuing competence in echocardiography requires regular activity defined as 100 cases per year.
Performance and/or interpretation of an occasional procedure leads to missed or inappropriate diagnoses
with significant clinical consequences. As part of quality assurance programs, a random sample of
echocardiograms done by the physician requesting continuing privileges should be reviewed periodically
to confirm that indications were appropriate, that the examination was adequate for interpretation, that the
component elements of the echocardiogram were appropriately included, that the interpretation was in
concert with the rest of the patient's clinical course, and that the results were appropriately communicated
into the medical record and to other physicians. If no one within the hospital is qualified to investigate a
candidate's experience in this way, an outside qualified expert should be consulted.

Ongoing technological developments and applications of the technique require periodic attendance at
postgraduate education courses especially focused on such developing applications. Additionally,  ongoing
correlation of the results of echocardiography with other techniques such as cardiac catheterization and
procedures such as cardiac surgery and/or necropsy are necessary for a proper assessment of the
performance and interpretation of echocardiography.
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Table 1. Cognitive Skills Needed to Perform Adult Echocardiography Competently
1.  Knowledge of appropriate indications for echocardiography and its elements.
2.  Knowledge of differential diagnostic problem in each case and echocardiographic techniques needed
       to investigate these possibilities
3.  Knowledge of alternatives to echocardiography
4.  Knowledge of physical principles of echocardiographic image formation and blood flow velocity
       measurement
5.  Knowledge of normal cardiac anatomy
6.  Knowledge of pathological changes in cardiac anatomy due to acquired and congenital heart disease
7.  Knowledge of fluid dynamics of normal blood flow
8.  Knowledge of pathological changes in cardiac blood flow due to acquired and congenital heart
       disease
9.  Knowledge of cardiac auscultation and electrocardiography for correlation with results of the
       echocardiogram
10.  Ability to distinguish an adequate from an inadequate echocardiographic examination
11.  Ability to communicate results of examination to patient, to medical record, and to other physicians

Table 2. Technical Skills Needed to Perform Adult Echocardiography Competently
1.  Technical proficiency with operation of ultrasonograph and all controls affecting the quality of the
       received signals
2.  Ability to position and direct ultrasound transducer to obtain desired tomographic images and
       Doppler flow velocity signals
3.  Ability to perform a complete standard examination including all locally available elements of
       echocardiographic study
4.  Ability to record and recognize the electrocardiogram for correlation with the echocardiographic data
5.  Ability to recognize abnormalities of anatomy and flow to modify standard examination to
       accommodate perceived diagnostic needs
6.  Ability to perform quantitative analysis of the echocardiographic study and to produce a written
       report

Table 3. Minimum Levels of Training in Echocardiography
Objectives Duration No. of cases*

Level 1 Introduction, understanding of
indications

3 months/equivalent 120 2D/M-mode†
60 Doppler†

Level 2 Independent performance and
interpretation

Additional 3
months/equivalent

Additional 120 2D/M-mode
120 Doppler

Level 3 Laboratory direction and
training

Additional 6
months/equivalent

Additional 350 2D/M-mode
350 Doppler

2D, two dimensional. *These cases must be personally attended and interpreted by the physician. †120
2D/M-mode studies to include Doppler in at least 60 of these cases.


