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INTRODUCTION 

   Large variations in the use of coronary revascularization procedures have been documented among and 

within countries. In Europe, for example, the rate of coronary artery bypass surgery (CABG) per 100,000 

population in 1992 varied from 14 in Spain, to 31 in the United Kingdom, to 61 in the Netherlands (1). In 

North America, the age-adjusted rate of CABG surgery in 1993 was 1.8 times greater for patients in New 

York State than it was in Canada, and it was 2.2 times greater in the case of percutaneous transluminal 

coronary angioplasty (PTCA) (2). Such differences do not appear to be related to major differences in the 

prevalence of coronary artery disease in these countries, and they raise questions as to whether some 

patients are receiving inappropriate procedures or others are not receiving necessary ones.  

   One approach to answering these kinds of questions is the RAND appropriateness method, which has 

been applied in a number of countries since the mid 1980s to obtain ratings of the appropriateness and 

necessity of various medical and surgical procedures. In Europe, appropriateness panels using this method 

to rate coronary revascularization procedures have been carried out in Spain (3), Sweden (4), Switzerland 

(5), the Netherlands (6) and the United Kingdom (7), while in North America, both the United States (8) 

and Canada (9) have held such panels. The RAND method is based on a review of the scientific literature 

and the work of an expert panel which rates the appropriateness, and sometimes the necessity, of a 

comprehensive list of indications for the procedure in question. Appropriateness criteria have most often 

been used in retrospective audits of patients who have undergone the procedure, to determine the 

proportion of those who received inappropriate procedures, that is, to measure the overuse of procedures. 

Necessity criteria, on the other hand, can be used to measure the underuse of procedures by applying 

them to patients were potential candidates for the procedure, to determine which ones meeting necessity 

criteria did not receive the procedure. 

   Until now, however, the criteria produced using this method have all been from single-country panels, 

on the theory that differences in values or clinical practice style make it advisable for each country to 

produce its own appropriateness criteria. In recent years, however, European countries have been moving 

toward ever greater political, economic and social integration, a trend that is likely to extend to the area of 

medical care, as well. Just as the introduction of a common currency may lead to reduced economic 



disparities among member countries, so the development of common tools to measure the quality of 

medical care has the potential to help reduce clinical practice variations that are unrelated to relevant 

variables in the patient population. Such considerations led us to consider the feasibility of holding an 

appropriateness panel made up of specialists from a number of different countries, which would have the 

added benefit of economies of scale in comparison to carrying out multiple national panels on the same 

subject. Thus, as part of a European Commission BIOMED Concerted Action on the appropriateness of 

medical and surgical procedures, we carried out a multinational European panel that rated the 

appropriateness and necessity of PTCA and CABG in 1999. 

METHODS 

   Fifteen physicians were recruited from five European countries (the Netherlands, Spain, Sweden, 

Switzerland and the United Kingdom) to serve on the expert panel. Panelists were initially selected from 

lists of those who had previously served on appropriateness panels in their own country, most of whom 

had been chosen from nominations by their respective medical societies. Where this was not possible, 

organizers of previous national level panels were asked to recommend other persons with recognized 

prestige in their respective specialties. The original plan was to have one interventional cardiologist (IC), 

one non-interventional cardiologist (NIC) and one cardiovascular surgeon (CVS) from each country, 

however, the need for some substitutions resulted in a final panel composition of three NICs, seven ICs 

and five CVSs. In all, 27 specialists were contacted to fill the 15 panel slots. All three of the Spanish 

panelists contacted accepted the invitation, while two prospective panelists from Sweden, two from the 

Netherlands, two from the United Kingdom and six from Switzerland declined the invitation to serve on the 

panel. Six of the twelve persons who declined cited reasons related to conflicting travel or work 

arrangements, three expressed concerns about the amount of work involved, and three gave no reason for 

their inability to participate. No financial remuneration was provided for the panel work other than 

reimbursement of expenses for travel and accommodations.  

   Three working documents were produced for the panel process. First, the Swedish Council on 

Technology Assessment in Health Care (SBU) carried out a comprehensive review and synthesis of the 

findings of selected English-language studies on the efficacy and risks of PTCA and CABG published 

between April 1993 and December 1997 (10). This document supplemented earlier reviews of the 

literature by RAND and SBU, which were also available to the panel (4,11 ,12). Second, the panel 

coordinators prepared a list of 400 detailed clinical scenarios, which described hypothetical patients who 

might be considered for coronary revascularization. Most of these scenarios were rated twice: first, for the 

appropriateness of PTCA and second, for the appropriateness of CABG, giving a total of 740 ratings or 

"indications". The clinical scenarios describing patients with acute myocardial infarction were rated only 

once, for the appropriateness of PTCA. The list of indications was based on previous lists used in different 

national-level appropriateness panels, but was reduced to focus on those indications that had been shown 

to represent substantial numbers of real patients when they were applied to patient populations in those 

countries. The indications were grouped into four "chapters" representing the primary clinical conditions 

presented by patients referred for revascularization: chronic stable angina, hospital admission for unstable 

angina, acute myocardial infarction (first 12 hours) and post -myocardial infarction (>12 hours - 28 days). 

Each chapter was further subdivided by variables describing the extent of vessel disease, ejection fraction, 

stress test results, surgical risk and other factors. An example of a specific indication is a patient with 

severe angina (Class III/IV), who has 1- or 2-vessel disease with proximal left anterior descending (PLAD) 

involvement, a very positive stress test, a left ventricular ejection fraction (EF) between 30% and <50%, 

who is at high surgical risk. The third panel document contained a precise definition of each term used in 

the list of indications, to assure that panelists had the same understanding of what constituted, for 

example, a "very positive stress test" or "high surgical risk." 

    The synthesis of the evidence, list of indications and definitions were mailed to each panelist, with the 

request that they rate each clinical scenario for the appropriateness of PTCA and the appropriateness of 

CABG on a scale of 1 to 9, where 1 meant the procedure was highly inappropriate and 9 meant it was 

highly appropriate. An appropriate procedure was defined as one in which : "The expected health benefit 



(e.g., increased life expectancy, relief of pain, reduction in anxiety, improved functional capacity) exceeds 

the expected negative consequences (e.g., mortality, morbidity, anxiety, pain, time lost from work) by a 

sufficiently wide margin that the procedure is worth doing, exclusive of cost" (12). Panel members 

completed these first-round ratings independently, with no knowledge of the identity of their fellow panel 

members. The rating sheets were then returned to the project coordinators for data entry and analysis. 

   Following this first round of ratings, panelists were invited to a meeting in Madrid where they were able 

to see the results of the ratings (the frequency of panel responses together with their own rating for each 

indication) and discuss areas of confusion or disagreement. Thirteen of the fifteen panelists attended the 

meeting: six ICs, two NICs and five CVSs. The meeting was conducted in English and led by a moderator 

experienced in applying the RAND appropriateness method. Based on an analysis of the distribution of 

ratings for each indication in the first round, the moderator focused the discussion on those areas where 

panelists seemed to be widely polarized in their appropriateness judgments. As with all panels using the 

appropriateness method, there was no attempt to force the panel to consensus, although the panelists 

were encouraged to support their judgments by citing the relevant scientific evidence. During the panel 

meeting, minor changes were made to the list of indications, with the result that the revised list consisted 

of 430 clinical scenarios and 842 indications. For example, indications that were originally grouped 

together for mild/moderate angina (class I/II) were split into two categories, one for angina class I and 

the other for angina class II. After the discussion of each chapter in the list of indications, panelists rated 

all the indications in that chapter a second time. 

   The final appropriateness criteria were based on the median panel rating and level of disagreement for 

each indication in the second round, using the following definitions: all indications with a median rating of 

7-9, rated without disagreement, were classified as appropriate; those with a median rating of 1-3, rated 

without disagreement, were classified as inappropriate; and those with a median rating of 4-6, as well as 

all indications rated with disagreement, regardless of the median, were classified as uncertain. An 

indication was considered to be rated "with disagreement" when at least four panelists rated it in the 1-3 

range, and at least 4 panelists rated it in the 7 -9 range.  

   To produce necessity criteria, a third round of panel ratings was carried out by mail, in which panelists 

were asked to rate the necessity of performing coronary revascularization for the 288 indications that had 

previously been classified as appropriate for either PTCA or CABG. A procedure was defined as necessary if 

it met all four of the following criteria: (1) the procedure is appropriate, i.e., the health benefits exceed the 

risks by a sufficient margin to make it worth doing; (2) it would be improper care not to offer the 

procedure to a patient; (3) there is a reasonable chance that the procedure will benefit the patient; and 4) 

the magnitude of the expected benefit is not small (12). These indications were rated on a similar 1-9 

scale, in which 1 meant that coronary revascularization was appropriate but not necessary for the 

particular indication, and 9 meant that it was appropriate and necessary. All indications with a median 

rating of 7-9, without disagreement, were classified as necessary for coronary revascularization. 

   In accordance with the preceding definitions, each clinical scenario in the list of indications was classified 

as "necessary" (and therefore appropriate), "appropriate" (but not necessary), "uncertain", or 

"inappropriate". For all indications in which coronary revascularization was classified as "necessary", then 

whichever of the two procedures had previously been classified as appropriate was reclassified as 

necessary. If both PTCA and CABG had previously been classified as appropriate, then both ratings were 

changed to necessary. Thus, if both PTCA and CABG are rated necessary for a particular indication, this 

means that coronary revascularization is necessary for this patient, and the panel considered that there 

were no clinical grounds for strongly preferring one procedure over the other. 

   After classifying each indication, a detailed review was made of the entire list to check the internal 

consistency of the ratings. The purpose of this review was to determine if there were conflicting patterns 

of recommendations for either procedure. For example, if PTCA was normally rated more appropriate in 

patients with stenosis of the PLAD artery than in similar patients without PLAD involvement, then any 



reversal of this pattern was highlighted as a possible inconsistency. Fifteen potential inconsistencies were 

detected out of the 842 indications rated in the second round. The panelists received a worksheet 

describing each inconsistency and the clinical question on which it was based, and were asked to consider 

whether the appropriateness classification should be revised to make the criteria more internally 

consistent. If a majority of the panelists voted in favor of the revision, then the classification was changed. 

RESULTS 

   Overall, 24% of the PTCA indications (n=430) were rated appropriate and necessary, 16% were 

appropriate, 43% were uncertain, and 17% were inappropriate. The corresponding figures for CABG 

(n=412) were 33% appropriate and necessary, 7% appropriate, 40% uncertain and 20% inappropriate.  

   Tables 1 and 2 show the percentage of indications classified in each appropriateness category, by chapter 

(i.e., clinical presentation) for PTCA and CABG, respectively. PTCA was considered necessary for over half 

of all indications in the AMI chapter and for more than one-third of all indications in the unstable angina 

chapter. Less than one-fifth of the chronic stable angina and post -AMI indications were judged necessary. 

In the case of CABG, all indications that were rated appropriate for unstable angina were also considered 

necessary (42%). Since CABG typically cannot be performed within the first 12 hours of a myocardial 

infarction, the panel was not asked to rate that procedure for the AMI chapter. The largest proportion of 

inappropriate indications was in the post-AMI chapter for both PTCA (23%) and CABG (23%). 
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   The panelists disagreed on 4% of the PTCA indications and 7% of those for CABG. Most of the 

indications rated with disagreement were in the chronic stable angina chapter. There was no significant 

difference in the amount of disagreement between the two procedures (p=0.09). The panelists disagreed 

on 7% of the 288 indications rated for necessity. 

    The 15 potential clinical inconsistencies (8 for PTCA and 7 for CABG) were primarily for cases where the 

median panel rating was on the borderline between "appropriate" and "uncertain", so that a 1 -point shift in 

rating by one panelist would have changed the appropriateness classification. In only two cases, where the 

panel rated the appropriateness of CABG for a patient with 1 - or 2-vessel disease without PLAD 

involvement and a normal (>50%) ejection fraction, was the inconsistency due to disagreement among 

the panelists. For each of the inconsistencies that the panelists were asked to consider, at least 8 panelists 

voted in favor of revising the appropriateness classification to make it more internally consistent with the 

panel's recommendations for similar patients. As a result, 9 indications were changed from appropriate to 

uncertain, 5 indications from uncertain to appropriate, and 1 indication from inappropriate to uncertain. 

The figures in table 1 were calculated taking these changes into account. 

   The final appropriateness and necessity criteria are shown in Annex I (Fig. 1a, 1b, 1c, 2, 3, 4). The 

clinical scenario describing a particular patient can be found by first identifying the major presenting 

symptom (chronic stable angina, unstable angina, acute myocardial infarction or post -myocardial 

infarction) and consulting the corresponding chapter. Within each chapter, one can then locate the 

intersection of row and column variables describing the patient being considered for revascularization. In 

the chronic stable angina chapter, for example, the variables described in the rows are extent of vessel 

disease, stress test results and left ventricular ejection fraction. The level of surgical risk is shown in the 

column headings. The complete list of definitions to which the panelists referred when rating the 

indications is shown in Annex II. 

DISCUSSION 

   Although many individual countries in both Europe and North America have applied the appropriateness 

method to develop criteria for coronary revascularization procedures, this was the first cross-national 

attempt to develop such criteria. This experience has shown that a multispecialty group of experts from 
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different European countries are able to work together to formulate appropriateness criteria that may be 

useful both as a yardstick to measure past performance and as an aid to physicians in making treatment 

decisions about individual patients.  

   It might be expected that panelists from a number of different countries would find it harder to agree on 

their appropriateness ratings than panelists from a single-country panel. In fact, we found this was not so. 

We defined disagreement to mean that at least one-third of the panel members rated an indication a 1, 2 

or 3, and at least one-third rated it a 7, 8 or 9. The total amount of disagreement measured in this way in 

the second-round appropriateness ratings was 5%. A comparable all-Spanish panel that rated the 

appropriateness of PTCA and CABG in 1997 disagreed on substantially more indications (13%),3 while an 

all-Dutch panel composed of six interventional cardiologists and six cardiovascular surgeons disagreed on 

3.2% of the indications rated (6). 

   The results of two other multinational appropriateness panels, also sponsored by the BIOMED Concerted 

Action on the appropriateness of medical and surgical procedures, bore out our positive experience. In 

Switzerland, a multispeciality panel of 14 experts from nine European countries rated the appropriateness 

and necessity of upper and lower gastrointestinal endoscopy procedures (13), while in The Netherlands, a 

panel of 15 urologists from five European countries rated the appropriateness of treatment of benign 

prostatic hyperplasia (BPH) (14). Concerns about how differently a multinational panel might rate 

appropriateness in comparison to a single-country panel led the investigators of the BPH study to conduct 

an all-Dutch panel concurrently with the multinational one. Interpanel agreement in classifying 

appropriateness was found to be high, with 84% of the indications classified identically (Kappa = 0.76). In 

both of these multinational panels, disagreement among panel members was also quite low: about 6% in 

the endoscopy panel (15) and 1% in the BPH panel (14). 

   Physicians and policy makers interested in how appropriateness and necessity criteria can be used to 

improve medical care may have concerns about the reliability and validity of the RAND method. Although 

panelists are carefully selected and provided with an extensive literature review of the procedure to be 

evaluated, their ratings will in some sense be subjective and dependent on each expert's knowledge and 

experience. Thus, the selection of a different group of experts would undoubtedly lead to at least some of 

the recommendations being classified differently. In the most extensive test to date of the reproducibility 

of the appropriateness method, experts were randomly assigned to three different panels to rate coronary 

revascularization. The resulting three-way kappa for the classification of appropriateness was moderately 

high (0.52), which is about the same for many diagnostic tests, while the three-way kappa for the 

classification of necessity was very high (0.83) (16). The validity of necessity criteria is supported by 

several studies showing that patients who met necessity criteria and did not undergo revascularization had 

worse outcomes than similar patients who underwent revascularization (17,18). 

   There may also be concerns that the inclusion of panelists from different countries could reduce panel 

reliability. However, we have not found systematic differences by nationality in the appropriateness ratings 

of the multinational panel (19). As noted above, a comparison between a Dutch and a multinational panel 

found very high levels of agreement for BPH indications (14). Similar comparisons could be made between 

criteria developed by physicians from one country and those of a multinational panel. Some clinicians may 

consider that additional clinical variables should be included in the rating structure, such as the 

morphological characteristics of the lesions. Several previous panels that rated the appropriateness of 

PTCA and CABG used this approach by including classification of lesion type (A,B or C) in their lists of 

indications (4, 6). Our study did not incorporate this variable, however, in line with the American College 

of Cardiology/American Heart Association (ACC/AHA) guidelines for PTCA (20). Although lesion type was 

included in the original 1988 ACC/AHA guidelines for PTCA, patients were subsequently classified as low or 

high risk candidates for PTCA based on a combination of their clinical characteristics and lesion type. In 

addition, risk estimates are extremely unstable for specific lesion characteristics (21). This exemplifies the 

difficulties that arise in developing criteria when only limited data are available. 

   The RAND appropriateness method is only one of several techniques that have been used to develop 



recommendations for treatment decisions. Alternative methods include decision-analysis, meta-analysis 

and cost-effectiveness analysis. These quantitative techniques usually result in a recommended treatment 

or an estimated probability of an outcome for different treatment choices. In contrast to an expert panel, 

decision analysts try to incorporate only data that has been validated in the literature. However, expert 

panelists do not base their recommendations solely on opinion, and decision analysts often add expert 

opinion to their models (22). We chose to use the RAND appropriateness method because it has been 

shown to be a reasonably valid and reliable tool for coronary revascularization decisions (16, 17). 

   How, then, might these criteria be used? Historically, they have most often been used as a measure of 

past performance. For example, the clinical charts of patients who have undergone coronary 

revascularization are reviewed in order to obtain the information necessary to classify each patient in the 

list of indications. It can then be determined if the procedure received was appropriate, uncertain or 

inappropriate according to the panel's recommendations. These types of retrospective chart audits have 

been carried out in most of the European countries that were represented on our panel, using the criteria 

developed by their own national-level panels. The proportion of procedures classified as inappropriate in 

such studies can be considered an approximate measure of "overuse." Necessity criteria, on the other 

hand, can be applied to patients who might have been candidates for coronary revascularization, for 

example, by studying patients who have undergone coronary angiography to determine which ones 

meeting a "necessity" criterion did not receive a revascularization procedure (excluding those who were 

offered but refused the procedure). This type of study, to measure the "underuse" of coronary 

revascularization, has been carried out in the United States (23,24), Sweden (25) and the United Kingdom 

(18). One advantage of using criteria developed by multinational panels in these types of studies is that 

the same set of criteria can be applied to each of the participating countries, allowing cross-national 

comparisons. 

   Perhaps the greater challenge is the prospective use of the criteria to help physicians and patients 

decide when it is appropriate (or necessary) to perform a revascularization procedure. By publishing the 

complete list of recommendations herein, we encourage physicians to consult the criteria when making 

their decisions. It should be emphasized, however, that these are only recommendations, representing a 

combination of the best scientific evidence available together with the judgments of medical experts 

involved in referring patients for or performing the procedure under study. Appropriateness panels are 

typically instructed to base their judgments on an "average patient" presenting to an "average physician" 

in an "average hospital." Although the list of indications is designed to be highly specific, there may well be 

special circumstances not reflected in the clinical scenarios that support a different decision. Such 

departures from the recommendations, however, should not be arbitrary, and physicians should be able to 

justify their reasons for not following the criteria in particular instances. With these caveats in mind, it is 

considered that routine consultation of the criteria could well result in a reduction of the large variations in 

procedure rates that are currently seen in clinical practice.  

   It should be emphasized that the indications discussed in this paper are only for theoretical combinations 

of variables describing patient symptoms and diagnostic tests. Patients are not distributed uniformly 

across the different clinical scenarios, and some indications may represent few real patients. Nevertheless, 

the large proportions of indications that our panel rated as necessary for acute conditions may suggest 

potential underuse of coronary revascularization procedures in the population. Even in the United States - 

where coronary revascularization rates are much higher than in Europe - substantial underuse has been 

shown to occur (23, 24). The existence of multinational necessity criteria offers the opportunity to 

determine if a similar phenomenon is also occurring in European countries. 

   A major limitation in the area of appropriateness research relates to the difficulties involved in 

disseminating and using the panel criteria, and particularly on how to keep the panel recommendations 

up-to-date in light of new scientific evidence. One way to do this is by making the criteria available in a 

dynamic format such as the worldwide web. Ideally, links to the supporting scientific evidence could also 

be provided where such evidence exists. The criteria developed by the multinational endoscopy panel are 

currently available on a website (http://www.epage.ch) This type of interactive tool is much easier to use 



than a paper format, and has the added capability of being quickly and easily updated when new evidence 

becomes available. 

   In summary, our experience suggests that multinational panels show promise as a feasible and practical 

way of addressing appropriateness and necessity issues in countries sharing similar levels of 

socioeconomic development and medical technology. The criteria for coronary revascularization procedures 

presented in Annex I (Fig. 1a, 1b, 1c, 2, 3, 4) represent the combined judgments of a highly experienced 

group of experts in cardiology and cardiovascular surgery from five European countries. They can be used 

as yardsticks to measure performance and to compare appropriateness across countries, as well as guides 

for prospective decision making. Current formats for presenting these types of criteria, however, have 

limited their dissemination and use. New ways need to be found to make the criteria more flexible and to 

keep them updated in accordance with the latest scientific evidence. As Internet technology becomes more 

widely available and reliable, appropriateness recommendations can be modified to keep pace with the 

results of new research and can be more easily accessed and used by both physicians and patients. 
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ANNEX II. DEFINITIONS USED BY THE MULTINATIONAL EUROPEAN PANEL FOR  

RATING THE APPROPRIATENESS AND NECESSITY OF CORONARY REVASCULARIZATION 

1. PERCUTANEOUS TRANSLUMINAL CORONARY ANGIOPLASTY (PTCA): Percutaneous coronary 

revascularization using conventional balloon catheter or other device (atherectomy, stent, laser). 

2. CORONARY ARTERY BYPASS GRAFTING (CABG): Coronary revascularization by surgical opening of 

the thorax. 

3. CHRONIC STABLE ANGINA: Angina that is routinely provoked by exercise, which subsides with rest 

or following administration of nitroglycerin. Severity is classified in accordance with the criteria of the 

Canadian Cardiovascular Society: 

Class I: Angina does not limit ordinary physical activity. Angina provoked by strenuous, 

rapid, or prolonged exertion or activity. 

Class II: Angina limits ordinary physical activity. Angina provoked by moderate exertion or 

activity: 

· Walking or climbing stairs rapidly 

· Walking uphill 

· Walking more than two blocks or climbing more than one flight of stairs 

· Angina with cold, wind, stress, or after getting up in the morning. 
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Class III: Angina strongly limits ordinary physical activity. Angina provoked by slight 

exertion or activity: 

· Walking one or two blocks on the level or climbing one flight of stairs. 

Class IV: Angina can be present at rest, or provoked by minimal exertion or activity. 

4. UNSTABLE ANGINA: Pain due to myocardial ischemia which requires hospitalization due to difficulty of 

control or to rule out acute myocardial infarction. Includes: 

· Chronic angina increasing in intensity, frequency, or duration 

· Development of angina at rest 

· Recent onset of severe angina. 

5. ACUTE MYOCARDIAL INFARCTION (AMI): Presence of at least 2 of the following criteria: 

· Anginal pain at least 15 minutes in duration 

· Elevation of enzyme levels used to diagnose AMI (CK) to at least double the normal range of 

values 

· Elevation of ST greater than 1 mm in at least 2 standard limb leads or in 3 precordials, or 

development of Q waves in the ECG. 

The acute phase of infarction in considered to be the first 12 hours after onset of pain. 

Cardiogenic shock is considered as the presence of at least 2 of the following criteria: 

· Systolic hypotension < mmHg in the presence of inotropic drugs or < 90 in the absence of 

inotropic drugs, not due to hypovolemia 

· Decreased cardiac index (< 2.2 l/min/m2) 

· Signs of systemic hypoperfusion (e.g., confusion, pallor, sweating). 

6. POST-MYOCARDIAL INFARCTION: Period of time from 12 hours after onset of infarction through day 

28 (inclusive). 

Post-infarction angina  is considered to be the presence of anginal symptoms in the post-infarction 

period. 

7. STRESS TEST: Includes any of the following tests for the detection of myocardial ischemia: 

· Conventional exercise stress test 

· Thallium scintigraphy (exercise or with dipyridamole) or MIBI-Tc99 or similar 

· Stress echocardiography (exercise, dipyridamole, or dobutamine) 

· Radionuclide ventriculography (exercise or dipyridamole). 

a) CONVENTIONAL EXERCISE STRESS TEST 

1) Considered very positive  if any of the following are present: 

· During the first 3 minutes of the test (or onset at heart rate less than 120 beats/minute (off 

beta blockers) or less than 6.5 METS) the patient develops: a) 1 mm or more of horizontal or 

downsloping ST segment depression that is present 80 msec after the J-point, or b) typical 

angina; or 

· A decrease in systolic blood pressure of 20 mm mercury or more, at any time during the 

test; or 

· More than 2 mm of horizontal or downsloping ST depression, at any time during the test; or 

· Persistence of ST depression greater than 6 minutes post-exercise; or 

· Test stopped at any time because of fall in blood pressure. 

2) Considered moderately positive  if not very positive, and the patient develops either of 

the following after the first 3 minutes of the test: 

· 1 mm or more of horizontal or downsloping ST segment depression that is present 80 msec 



after the J-point; or 

· Typical angina. 

3) Considered indeterminate in the absence of a very positive or moderately positive test 

and all of the following: 

· The patient fails to reach at least 85% of the predicted maximum heart rate; and 

· Heart rate-blood pressure product (heart rate x systolic arterial pressure) is less than 

25,000; and 

· The patient does not reach 10 METS; and 

· The patient did not complete Stage IV. 

4) Considered negative if not very positive or moderately positive and one of the following: 

· Target heart rate achieved; or 

· Heart rate-blood pressure product (heart rate x systolic arterial pressure) greater than 

25,000; or 

· At least 10 METS achieved; or 

· Completed Stage IV. 

b) THALLIUM SCINTIGRAPHY (EXERCISE OR DIPYRIDAMOLE) 

1) Considered very positive  if any of the following are present: 

· Larger anterior wall defect; or 

· Multiple reversible (partial or complete) thallium distribution in more than one arterial 

region during exercise; or 

· Abnormal distribution associated with increased lung uptake in the absence of severely 

depressed left ventricular function at rest (ejection fraction < 35%). 

2) Considered moderately positive  if not very positive and: 

· Reversible thallium distribution in one arterial territory. 

3) Considered indeterminate if not very positive or moderately positive and one of the 

following: 

· Non-reversible (persistent) thallium distribution); or 

· Abnormal distribution associated with increased lung uptake in the presence of severely 

depressed left ventricular function at rest (ejection fraction < 35%). 

4) Considered negative if not very positive, moderately positive, or indeterminate. 

c) STRESS ECHOCARDIOGRAPHY (EXERCISE, DIPYRIDAMOLE OR DOBUTAMINE) 

1) Considered very positive  when any of the following are present: 

· More than 2 areas of dyskinesia/hypokinesia on exercise; or 

· Large anterior area of dyskinesia/hypokinesia on exercise. 

2) Considered moderately positive  if not very positive and one of the following: 

· Exercise-induced new wall motion abnormality ; or 

· Exercise-induced worsening of wall motion abnormality (e.g., a patient has hypokinesia at 

rest and develops akinesia or dyskinesia); or 

· Abnormal ejection fraction response to exercise (absolute decrease in ejection fraction 

greater than 5%). 

3) Considered indeterminate if not very positive or moderately positive and one of the 

following: 

· Resting wall motion abnormality only; or 

· Ejection fraction increases by less than 5% or decreases by less than 5% with exercise. 

4) Considered negative if all of the following are present: 

· Ejection fraction increases by more than 5%, and 

· No exercise-induced wall motion abnormality, and 

· Normal resting echocardiogram. 

d) RADIONUCLIDE VENTRICULOGRAPHY (EXERCISE OR DIPYRIDAMOLE) 



1) Considered very positive  if any of the following are present: 

· Fall in left ventricular fraction of greater than 15% during exercise; or 

· Multiple induced areas of hypokinesia/akinesia. 

2) Considered moderately positive  if not very positive and one of the following: 

· Fall in left ventricular fraction of greater than 5% and less than 15% during exercise; or 

· Left ventricular fraction is less than 50% during exercise; or 

· Exercise-induced wall motion abnormality not present at rest; or 

· Exercise-induced worsening of a wall motion abnormality (e.g., a patient has hypokinesia at 

rest and develops akinesia or dyskinesia). 

3) Considered indeterminate if not very positive or moderately positive and one of the 

following: 

· Resting wall motion abnormality only; or 

· Decrease in left ventricular ejection by 5% or less with exercise; or 

· Resting ejection fraction less than 50%. 

4) Considered negative if not very positive, moderately positive, or indeterminate. 

8. SURGICAL RISK LEVELS 

Low/Moderate risk: Patients with a low operative risk have few or no risk factors. Their operative 

mortality is not significantly high and their modified Parsonnet score is less than 9. Those with a moderate 

risk have an expected mortality rate 2 to 4 times that of low risk patients and their modified Parsonnet 

score is between 9 and 18. 

High risk: Patients with a high operative risk have an expected operative mortality more than 4 times 

that of low risk patients and their modified Parsonnet score is higher than 18. 

MODIFIED PARSONNET SCALE (Table 3) 

9. OPERATIONAL DEFINITION OF STENOSIS  

a) Left main disease: Reduction in the luminal diameter of the left main coronary artery of 

 

 
Table 3 



50% or greater by visual inspection or formal calibration of angiographic findings. 

b) Three vessel disease: Reduction in the luminal diameter of all three major coronary 

arteries of 50% or greater by visual inspection or calibration of angiographic findings. If 

measured by visual inspection, at least one vessel must have a 70% stenosis. 

c) Two vessel disease: Reduction in the luminal diameter of two major coronary arteries of 

50% or greater by visual inspection or calibration of angiographic findings. If measured by 

visual inspection, at least one vessel must have a 70% stenosis. 

d) One vessel disease: Reduction in the luminal diameter of one major coronary artery of 

70% or greater by visual inspection or 50% by calibration. 

e) Proximal left anterior descending (PLAD) artery involvement: Reduction in luminal 

diameter of PLAD by 70% or greater on visual inspection or 50% by calibration. The PLAD 

refers to the portion of the left anterior descending artery that is proximal to the first septal 

perforator. 

 

REFERENCES 

1. Health Council of the Netherlands Committee. Heart Surgery and Interventional Cardiology for Adults. The 
Hague: Health Council of the Netherlands; publication no. 1995/01E, 1995. 
 
2. Tu J, Naylor D, Kumar D, DeBuono B, McNeil BJ, Hannan EL, and the Steering Committee of the Cardiac Care 
Network of Ontario. Coronary artery bypass graft surger in Ontario and New York State: Which rate is right? 
Ann Intern Med 1997;126:13-19. 
 
3. Lázaro P, FitchK, Martín Y. Estándares para el uso apropiado de angioplastia coronaria transluminal 
percutánea y cirugía aortocoronaria (Standards for the appropriatess of percutaneous transluminal coronary 
angioplasty and coronary artery surgery). Med Clin 1998; 51:689-715. 
 
4. Johansson SR, Brorsson B, Bernstein SJ. Coronary artery bypass graft and percutaneous transluminal 
coronary angioplasty: A literature review and ratings of appropriateness and necessity. Stockholm: The Swedish 
Council on Technology Assessment in Health Care, May 1994 (SBU Report No. 120E).  
 
5. Members of the Swiss Society of Cardiology, Swiss Society of Internal Medicine, Swiss Society of Thoracic and 
Cardiovascular Surgery. Results of a Swiss consensus conference on coronary revascularization. Schweizerische 
Medizinische Wochenschrift 1997:127:1191-1210. 
 
6. Rigter H, Meijler AP, McDonnell J, Scholma JK, Bernstein SJ. Indications for coronary revascularization: A 
Dutch perspective. Heart 1997; 77:211-218. 
 
7. Brook RH, Kosecoff JP, Park RE, Chassin MR, Winslow CM, Hampton JR. Diagnosis and treatment of coronary 
disease: Comparison of doctors' attitudes in the USA and the UK. Lancet 1988; April 2:750:753. 
 
8. Leape LL, Hilborne LH, Park RE, Bernstein SJ, Kamberg CJ, Sherwood M, Brook RH. The appropriateness of 
use of coronary artery bypass graft surgery in New York State. JAMA 1993; 269:753:760. 
 
9. McGlynn EA, Naylor D, Anderson GM, Leape LL, Park RE, Hilborne LH, Bernstein SJ, Goldman BS, Armstrong 
PW, Keesey JW, McDonald L, Pinfold SP, Camberg C, Sherwood MJ, Brook RH. Comparison of the 
appropirateness of coronary angiography and coronary artery bypass graft surgery between Canada and New 
York State. JAMA 1994; 12:934:940. 
 
10. Emanelsson H, Brorsson B, Bernstein SJ, Werkö L. Coronary artery bypass graft surgery, percutaneous 
transluminal coronary angioplasty or medical therapy in anginal pain: A literature review for rating indications. 
Stockholm: The Swedish Council on Technology Assessment in Health Care, October 1998 SBU Report No. 141. 
 
11. Leape LL, Hilborne LH, Kahan JP, et al. Coronary artery bypass graft surgery: A literature review and ratings 
of appropriateness and necessity. Publication JRA-02. RAND, Santa Monica, CA, 1991. 
 
12. Hilborne LH, Leape LL, Kahan JP, Park RE, Kamberg CJ, Brook RH. Percutaneous transluminal coronary 
angioplasty: A literature review and ratings of appropriateness and necessity. Publication JRA-01. RAND, Santa 
Monica, CA, 1991. 
 
13. Vader JP, Burnand B, Froehlich F, Dubois RW, Bochud M, Gonvers JJ. The European Panel on 
Appropriateness of Gastrointestinal Endoscopy (EPAGE): Project and Methods. Endoscopy 1999; 31:572-578. 
 
14. Stoevelaar HJ, McDonnell J, Ruud Bosch JLH, Kahan JP, van het Loo M. Appropriate treatment of benign 
prostatic hyperplasia: A European panel study. Rotterdam: Institute for Health Care Policy and Management, 
Erasmus University, RE/99.017, October 1999.  
 
15. Vader JP, Froehlich F, Dubois RW, Beglinger C, Wietlisbach V, Pittet V, Ebel N, Gonvers JJ, Burnand B. 
European Panel on the Appropriateness of Gastrointestinal Endoscopy (EPAGE): Conclusions and WWW site. 
Endoscopy 1999; 31:687-694. 
 



16. Shekelle PG, Kahan JP, Bernstein SJ, et al. The reproducibility of a method to identify the overuse and 
underuse of medical procedures. N Engl J Med 1998; 338:1888-1895. 
 
17. Kravitz RL, Laouri M., Kahan JP, Gusy P, Sherman T, Hilborne L, Brook RH. Validity of criteria used for 
detecting underuse of coronary revascularization. JAMA 1995; 274:632-638. 
 
18. Hemingway H, Crook AM, Feder G, Banerjee S, Dawson JR, Magee P, Philpott S, Sanders J, Wood A, Timmis 
AD. Underuse of coronary revascularization procedures in patients considered appropriate candidates for 
revascularizacion. N Engl J Med 2001; 344:645-654. 
 
19. Bernstein SJ, Lázaro P, Fitch K, Aguilar MA, Kahan JP. The effect of specialty and nationality on panel 
judgments of the appropriateness of coronary revascularization: a pilot study. Med Care 2001; 39:513-520. 
 
20. Ryan TJ, Bauman WB, Kennedy JW, Kereiakes DJ, King SB, McCallister DDM, Smith SC, Ullyot DJ. Guidelines 
for percutaneous transluminal coronary angioplasty: a report of the American Heart Association/American 
College of Cardiology Task Force on assessment of diagnostic and therapeutic cardiovascular procedures 
(Committee on Percutaneous Transluminal Coronary Angioplasty). J Am Coll Cardiol 1993; 22-2033-2054. 
 
21. Tenaglia AN, Fortin DF, Califf RM, Frid DJ, Nelson CL, Gardner L, Miller M, Navella FL, Smith JE, Tcheng JE. 
Predicting the risk of abrupt vessel closure after angioplasty in an individual patient. J Am Coll Cardiol 1994; 
24:1004-1011. 
 
22. Bernstein SJ, Hofer TP, Meijler AP, Rigter H. Setting standards for effectiveness: a comparison of expert 
panels and decision analysis. Int J Qual Health Care 1997; 9:255-263. 
 
23. Laouri M, Kravitz RL, French WJ, Yang I, Milliken JC, Hilborne L, Wachsner R, Brook RH. Underuse of 
coronary revascularization procedures: Application of a clinical method. JACC 1997; 27:891-897. 
 
24. Asch SM, Sloss EM, Hogan C, Brook RH, Kravitz RL. Measuring underuse of necessary care among elderly 
Medicare beneficiaries using inpatient and outpatient claims. J Am Med Assoc. 2000; 284:2374-2376. 
 
25. Bernstein SJ, Brorsson B, Aberg T, Emanuelsson H, Brook RH, Werko L. The appropriateness of referral of 
coronary angiography patients in Sweden. Heart 1999; 81:470-477. 

  

Top 

Your questions, contributions and commentaries will be answered by  

the lecturer or experts on the subject in the Surgery list.  

Please fill in the form (in Spanish, Portuguese or English) and press the "Send" button. 

Top 

Question, 
contribution 

or commentary:

 

Name and Surname:  

Country:  Argentina 

E-Mail address:  @

 Send   Erase

2nd Virtual Congress of Cardiology  

Dr. Florencio Garófalo 
Steering Committee 

President  

Dr. Raúl Bretal 
Scientific Committee 

President  

Dr. Armando Pacher 
Technical Committee - CETIFAC 

President  
fgaro@fac.org.ar 

fgaro@satlink.com 
rbretal@fac.org.ar 

rbretal@netverk.com.ar 
apacher@fac.org.ar 

apacher@satlink.com 



  

This company contributed to the Congress: 

 

Copyright© 1999-2001 Argentine Federation of Cardiology 
All rights reserved 


