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the first postoperative year and in approximately 2% per year during
5- to 7-year follow-up and 4% per year thereafter. Long-term patency
rates are considerably higher for internal mammary and radial artery
implantations than for saphenous vein grafts. In patients with left
anterior descending coronary artery obstruction, survival is better
when coronary bypass involves the internal mammary artery rather
than a saphenous vein. Graft patency and outcomes are improved by
meticulous treatment of risk factors, particularly dyslipidemia.
Angina is abolished or greatly reduced in ∼90% of patients after
complete revascularization. Although this usually is associated with
graft patency and restoration of blood flow, the pain may also have
been alleviated as a result of infarction of the ischemic segment or
a placebo effect. Within 3 years, angina recurs in about one-fourth
of patients but is rarely severe.
Survival may be improved by operation in patients with stenosis
of the left main coronary artery as well as in patients with threeor two-vessel disease with significant obstruction of the proximal
left anterior descending coronary artery. The survival benefit is
greater in patients with abnormal LV function (ejection fraction
<50%). Survival may also be improved in the following patients: (a)
patients with obstructive CAD who have survived sudden cardiac
death or sustained ventricular tachycardia; (b) patients who have
undergone previous CABG and have multiple saphenous vein graft
stenoses, especially of a graft supplying the left anterior descending
coronary artery; and (c) patients with recurrent stenosis after PCI
and high-risk criteria on noninvasive testing.
Minimally invasive CABG through a small thoracotomy and/or
off-pump surgery can reduce morbidity and shorten convalescence
in suitable patients but does not appear to reduce significantly the
risk of neurocognitive dysfunction postoperatively.
Among patients with type 2 diabetes mellitus and multivessel coronary disease, CABG surgery plus optimal medical therapy is superior
to optimal medical therapy alone in preventing major cardiovascular events, a benefit mediated largely by a significant reduction in
nonfatal myocardial infarction. The benefits of CABG are especially
evident in diabetic patients treated with an insulin-sensitizing strategy as opposed to an insulin-providing strategy. CABG has also
been shown to be superior to PCI (including the use of drug-eluting
stents) in preventing death, myocardial infarction, and repeat revascularization in patients with diabetes mellitus and multivessel IHD.

with multivessel CAD who were suitable technically for both procedures. The redevelopment of angina requiring repeat coronary angiography and repeat revascularization is higher with PCI. This is a result
of restenosis in the stented segment (a problem largely solved with
drug-eluting stents) and the development of new stenoses in unstented
portions of the coronary vasculature. It has been argued that PCI with
stenting focuses on culprit lesions, whereas a bypass graft to the target
vessel also provides a conduit around future culprit lesions proximal
to the anastomosis of the graft to the native vessel (Fig. 293-4). By
contrast, stroke rates are lower with PCI.
Based on available evidence, it is now recommended that patients
with an unacceptable level of angina despite optimal medical management be considered for coronary revascularization. Patients with
single- or two-vessel disease with normal LV function and anatomically
suitable lesions ordinarily are advised to undergo PCI (Chap. 296e).
Patients with three-vessel disease (or two-vessel disease that includes
the proximal left descending coronary artery) and impaired global LV
function (LV ejection fraction <50%) or diabetes mellitus and those
with left main CAD or other lesions unsuitable for catheter-based
procedures should be considered for CABG as the initial method of
revascularization. In light of the complexity of the decision making, it is
desirable to have a multidisciplinary team, including a cardiologist and
a cardiac surgeon in conjunction with the patient’s primary care physician, provide input along with ascertaining the patient’s preferences
before committing to a particular revascularization option.
UNCONVENTIONAL TREATMENTS FOR IHD
On occasion clinicians will encounter a patient who has persistent
disabling angina despite maximally tolerated medical therapy and for
whom revascularization is not an option (e.g., small diffusely diseased
vessels not amenable to stent implantation or acceptable targets for
bypass grafting). In such situations, unconventional treatments should
be considered.
Enhanced external counterpulsation utilizes pneumatic cuffs on
the lower extremities to provide diastolic augmentation and systolic
unloading of blood pressure to decrease cardiac work and oxygen
consumption while enhancing coronary blood flow. Clinical trials have
shown that regular application improves angina, exercise capacity, and
regional myocardial perfusion. Experimental approaches such as gene
and stem cell therapies are also under active study.

Indications for CABG usually are based on the severity of symptoms, coronary anatomy, and ventricular function. The ideal candidate
is male, <80 years of age, has no other complicating disease, and has
troublesome or disabling angina that is not adequately controlled by
medical therapy or does not tolerate medical therapy. The patient
wishes to lead a more active life and has severe stenoses of two or three
epicardial coronary arteries with objective evidence of myocardial
ischemia as a cause of the chest discomfort. Great symptomatic benefit
can be anticipated in such patients. Congestive heart failure and/or LV
dysfunction, advanced age (>80 years), reoperation, urgent need for
surgery, and the presence of diabetes mellitus are all associated with a
higher perioperative mortality rate.
LV dysfunction can be due to noncontractile or hypocontractile
segments that are viable but are chronically ischemic (hibernating myocardium). As a consequence of chronic reduction in myocardial blood
flow, these segments downregulate their contractile function. They can
be detected by using radionuclide scans of myocardial perfusion and
metabolism, PET, cardiac MRI, or delayed scanning with thallium-201
or by improvement of regional functional impairment provoked by
low-dose dobutamine. In such patients, revascularization improves
myocardial blood flow, can return function, and can improve survival.

Obstructive CAD, acute myocardial infarction, and transient myocardial ischemia are frequently asymptomatic. During continuous ambulatory ECG monitoring, the majority of ambulatory patients with typical
chronic stable angina are found to have objective evidence of myocardial ischemia (ST-segment depression) during episodes of chest discomfort while they are active outside the hospital. In addition, many of
these patients also have more frequent episodes of asymptomatic ischemia. Frequent episodes of ischemia (symptomatic and asymptomatic)
during daily life appear to be associated with an increased likelihood
of adverse coronary events (death and myocardial infarction). In addition, patients with asymptomatic ischemia after a myocardial infarction
are at greater risk for a second coronary event. The widespread use of
exercise ECG during routine examinations has also identified some
of these previously unrecognized patients with asymptomatic CAD.
Longitudinal studies have demonstrated an increased incidence of
coronary events in asymptomatic patients with positive exercise tests.

The Choice Between PCI and CABG All the clinical characteristics of each
individual patient must be used to decide on the method of revascularization (e.g., LV function, diabetes, lesion complexity). A number of
randomized clinical trials have compared PCI and CABG in patients

The management of patients with asymptomatic ischemia must
be individualized. When coronary disease has been confirmed, the
aggressive treatment of hypertension and dyslipidemia is essential
and will decrease the risk of infarction and death. In addition, the
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