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Quality of Care in Myocardial Revascularization Procedures

This short review refers to the quality of care after
coronary artery bypass graft surgery and percutane-
ous transluminal coronary angioplasty, the two pro-
cedures for myocardial revascularization in coronary
artery disease (after acute myocardial infarction, un-
stable or stable angina pectoris or chronic ischemic
disease). As in other fields of practice, the quality of
care in the two procedures can be improved through
the study of process or outcome elements of care, or
both.

Outcome Elements

Outcome elements are operative mortality, ad-
verse outcomes, survival following surgery, and qual-
ity of life following surgery.

Mortality

Death is a sentinel event that mandates the
search for causes and their modification in an effort to
improve quality of care and reduce mortality. Data on
surgical mortality by procedure may be used as a
valid outcome indicator, but require adjustment for
differences in case of mix and other external factors to
ensure fair comparison among surgeons and settings
(1). Such data have been used to study the vol-
ume/quality relationship (2,3) and differences in mor-
tality attributable to differences in the quality of care
in coronary artery bypass graft surgery surgery (4).
Comparison between observed and predicted mortal-
ity rate also allows quality assessment among surge-
ons and settings and was used more than twelve years
ago in a study involving 15 different hospitals (5). A
new method was proposed in 1989 and designed to
find new risk factors for predicting the possible car-
diac operative mortality risk (6). Two studies that used
the comparison between predicted and observed
mortality among settings reported a decrease in mor-
tality as a result of continuous efforts to identify out-
lier providers (7,8). With the purpose of identifying
outliers, two other studies surveyed the mortality in
all settings in which the coronary artery bypass graft
surgery and percutaneous transluminal coronary
angioplasty were done (9,10). Sharing the findings
with surgeons concerned may lead to improvement.

Adverse Outcomes

The review of adverse outcomes may serve as an
alternative measure of the quality of care (11). Read-
mission to the intensive care unit or the department of
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heart surgery is an adverse event and its rate is used as
an indicator of clinical performance. Its value as a
quality of care indicator in coronary artery bypass
graft surgery surgery is debated. One important as-
pect concerns the degree to which readmission could
be predicted, which is difficult since the reasons for
readmission may vary from true emergencies to non-
specific causes, such as lack of appropriate services in
the community. It has been suggested that cause-spe-
cific readmission could be a better outcome element
for assessment of the quality of care (12). Other ad-
verse outcomes of coronary artery bypass graft sur-
gery are atrial fibrillation and flutter, renal impair-
ment, cerebrovascular event, endocarditis, bowel
bleeds or necrosis, and pancreatitis. In percutaneous
transluminal coronary angioplasty, in addition to the
above possibilities, adverse outcomes also include
the requirement for an intra-aortic balloon pump,
ventricular arrhythmia, and need to be on a respirator
for more than 48 h. The need for coronary artery by-
pass graft surgery because of complications of per-
cutaneous transluminal coronary angioplasty may
also be regarded an adverse outcome of the latter
method. Certain surgical practices increase the risk of
postoperative complications, ie, of adverse out-
comes; modifying these practices may reduce the oc-
currence of adverse outcomes and improve the qual-
ity of care (13). However, complication rates are
poorly correlated with rankings that use death rates
for assessing hospital’s quality of care. Therefore,
complication rates should be used with great caution
and in combination with other parameters if the qual-
ity of care in two or more settings is to be compared
(14).

Survival Following Surgery

Several studies comparing early coronary artery
bypass graft surgery and initial medical therapy were
conducted in the 1970s and early 1980s. Their results
were disparate, probably because of variations in the
study design, as well as the type and number of pa-
tients enrolled. In the early 1990s, a meta-analysis
used data from seven randomized trials that com-
pared a strategy of initial coronary artery bypass graft
surgery with one of initial medical therapy to assess
the effect on survival in patients with stable coronary
heart disease (15). It concluded that the coronary ar-
tery bypass graft surgery group had significantly
higher survival than the medical group at 5 years;
also, the initial surgery was found to be associated
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with higher survival than one of the medical manage-
ments with delayed surgery, when necessary, particu-
larly in high and medium risk patients. In low-risk pa-
tients limited data showed a non-significant trend to-
wards reduced survival in coronary artery bypass graft
surgery (15).

Quality of Life

Quality of life is increasingly used as an outcome
measure in clinical trials, effectiveness research, and
quality of care improvement activities. There is evi-
dence that this measure is valid, reliable, and respon-
sive to important clinical stages. Because measures of
quality of life describe what the patient has experi-
enced as the result of care, they are useful and impor-
tant supplements to traditional biological and physio-
logical measures of health status (16). Improvement
in the survival of patients who underwent coronary
artery bypass graft surgery, compared with those who
received other treatment, is greatest for the severe
types of coronary artery disease. For milder cases, the
improvement in quality of life is an important out-
come of this operation, since it results almost immedi-
ately in improvement in quality of life variables, with
the effects in some end-points that persist for 5 years
and are superior to those of drug treatment (17,18). A
prospective questionnaire study surveyed 100 pa-
tients aged <60 years at the time of operation before
coronary artery bypass graft surgery and at 3 months
and 1 year afterwards (19). The questionnaires re-
flected patients’ assessment of their health state in
terms of functional capacity and aspects of distress ac-
cording to the Nothingham Health Profile before sur-
gery and outcome of operation in terms of change of
symptoms, working life and daily activities after it.
Improvement following the operation was evident.
Significant positive factors affecting return to work
and home activities were short wait for surgery, ab-
sence of breathlessness, and working before the oper-
ation (19). Patients participating in cardiac rehabilita-
tion evaluated their quality of life as better, were
more satisfied with care received, and had a higher
rate of return to work (19,20). Thus, interventions
likely to influence outcomes and improve quality of
care are reduction in waiting time as well as the pro-
motion and funding of rehabilitation.

The impact of angina pectoris on the quality of
life and absence from work may be alleviated by cor-
onary artery bypass graft surgery or percutaneous
transluminal coronary angioplasty (18,21). Angina is
avoided more successfully with coronary artery by-
pass graft surgery, whereas percutaneous translumi-
nal coronary angioplasty offers a speedier return to
work, with both procedures producing the benefits
over several years (18,21).

Process Elements

Process elements for quality of care improve-
ment are the appropriateness of the procedure (in re-
lation to symptoms and signs, as well as results of in-
vestigation) and length of hospital stay.
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Appropriateness

This is a new process measure based on the evi-
dence of effectiveness and expert judgment of proba-
ble outcomes. It relates to the adherence of the use of
procedures to pre-determined criteria. Coronary ar-
tery bypass graft surgery has been the subject of many
randomized controlled trials resulting in evidence
about the risks and benefits for many indications.
Hence, when appropriateness was used to assess the
quality of care of this procedure, a low rate of inap-
propriateness (16%) was found both in the USA and
UK (22-24). Since its introduction in 1977, percutane-
ous transluminal coronary angioplasty is becoming
ever more common and advocated as the procedure
of choice for single- and two-vessel coronary artery
disease, but has been less evaluated than the proce-
dure it can replace, ie, coronary artery bypass graft
surgery. The inappropriateness rate of coronary artery
bypass graft surgery and percutaneous transluminal
coronary angioplasty is very similar (25,26). As the
fraction of patients receiving coronary artery bypass
graft surgery for one- or two-vessel disease decreased
from 51% to 24%, its appropriateness increased to
91% and the inappropriateness dropped to 2.4%
(24).Rates of inappropriate use of the two procedures
were low both in Canada and New York State (27).
This may suggest that the regionalization of the proce-
dures, which characterizes the health care systems of
both states, contributes to better clinical decision
making and improved quality of care of the two pro-
cedures.

Length of Hospital Stay

This process element is regarded an important
measure in quality improvement activities after coro-
nary revascularization procedures (28). However, the
relationship between length of stay and quality of
care is problematic. The optimum length of stay for
any condition depends on individual patient’s
sociodemographic and clinical profile and needs, as
well as the availability of relevant community ser-
vices and local supply and demands (29). The median
hospital stay in coronary artery bypass graft surgery
surgery was 7 days, but it could have been underesti-
mated (30). Factors associated with long length of stay
after coronary artery bypass graft surgery are co-mor-
bidity, diminished left ventricular function, advanced
age, female sex, malnutrition, and also postoperative
neurological events, prolonged intubation, extended
cardiopulmonary bypass times, prolonged hemody-
namic support, and nosocomial infections (28). Valve
surgery requires longer length of stay than coronary
artery bypass graft surgery, probably because of the
need for anticoagulation, higher incidence of postop-
erative atrial fibrillation, and presence of advanced
structural heart disease (31). Length of stay should not
be reduced without consideration of care pathways
and appropriate treatment patterns. Ensuring these is
crucial for quality of care, whereas length of stay itself
may be irrelevant to this process.

Conclusions

The recommended outcome measures for as-
sessing the quality of care can be obtained from the
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comparison between predicted and observed mortal-
ity among settings (used to identify outlier settings
and surgeons) and the quality of life following the
procedures. Patient satisfaction is also an important
outcome measure and includes patients’ reception of
adequate information of their condition and treat-
ment (32). The recommended process measure is the
appropriateness of performance of the two proce-
dures, with the information about it presented to sur-
geons in a meaningful, patient-specific, clinical con-
text so that the need for changes in practice can be
recognized.As in other medical fields, the improve-
ment of quality of care of the two procedures will be
more effective and successful with multiple interven-
tions rather than with single ones. Guidelines are
available for both coronary artery bypass graft surgery
surgery and percutaneous transluminal coronary
angioplasty (33,34). These aim to reduce unintended
and unwanted variations thus having the potential to
improve the quality of care. Their use could be pro-
moted as part of a multiple intervention, along with
providing surgeons and heads of hospital with feed-
back information regarding findings of outcome and
process studies.

Reuben Eldar
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