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Disorders of the Cardiovascular System

lesion characteristics, including the degree of the stenosis, the presence of calcium, lesion length, and presence of thrombus, are assessed.
The most common reason to decide not to do PCI is that the lesion
felt to be responsible for the patient’s symptoms is not treatable. This
is most commonly due to the presence of a chronic total occlusion
(>3 months in duration). In this setting, the historical success rate has
been low (30–70%) and complications are more common. A lesion
classification to characterize the likelihood of success or failure of PCI
has been developed by the ACC/AHA. Lesions with the highest success are called type A lesions (such as proximal noncalcified subtotal
lesions), and those with the lowest success or highest complication
rate are type C lesions (such as chronic total occlusions). Intermediate
lesions are classified as type B1 or B2 depending on the number of
unfavorable characteristics. Approximately 25–30% of patients will not
be candidates for PCI due to unfavorable anatomy, whereas only 5%
of CABG patients will not be candidates for surgery due to coronary
anatomy. The primary reason for being considered inoperable with
CABG is the presence of severe comorbidities such as advanced age,
frailty, severe chronic obstructive pulmonary disease (COPD), or poor
left ventricular function.
Another consideration in choosing a revascularization strategy is
the degree of revascularization. In patients with multivessel disease,
bypass grafts can usually be placed to all vessels with significant stenosis, whereas PCI may be able to treat only some of the lesions due to
the presence of unfavorable anatomy. Assessment of the significance
of intermediate lesions using fractional flow reserve (FFR) (Chap.
272) can assist in determining which lesions should be revascularized. The Fractional Flow Reserve versus Angiography for Multivessel
Evaluation (FAME) trial showed a 30% reduction in adverse events
when revascularization by PCI was restricted to those lesions that were
hemodynamically significant (FFR ≤0.80) rather than when guided by
angiography alone. Thus, complete revascularization of all functionally significant lesions should be favored and considered when choosing the optimal revascularization strategy. Given the multiple factors
that need to be considered in choosing the best revascularization for
an individual patient with multivessel disease, it is optimal to have a
discussion among the cardiac surgeon, interventional cardiologist, and
the physicians caring for the patient (so-called Heart Team) to properly weigh the choices.
Patients with acute coronary syndrome are at excess risk of shortand long-term mortality. Randomized clinical trials have shown that
PCI is superior to intensive medical therapy in reducing mortality
and myocardial infarction, with the benefit largely confined to those
patients who are high risk. High-risk patients are defined as those
with any one of the following: refractory ischemia, recurrent angina,
positive cardiac-specific enzymes, new ST-segment depression, low
ejection fraction, severe arrhythmias, or a recent PCI or CABG. PCI is
preferred over surgical therapy in most high-risk patients with acute
coronary syndromes unless they have severe multivessel disease or
the culprit lesion responsible for the unstable presentation cannot be
adequately treated. In STEMI, thrombolysis or PCI (primary PCI) are
effective methods to restore coronary blood flow and salvage myocardium within the first 12 h after onset of chest pain. Because PCI
is more effective in restoring flow than thrombolysis, it is preferred
if readily available. PCI is also performed following thrombolysis to
facilitate adequate reperfusion or as a rescue procedure in those who
do not achieve reperfusion from thrombolysis or in those who develop
cardiogenic shock.

OTHER INTERVENTIONAL TECHNIQUES
Structural heart disease
Interventional treatment for structural heart disease (adult congenital
heart disease and valvular heart disease) is a significant and growing
component of the field of interventional cardiology.
The most common adult congenital lesion to be treated with percutaneous techniques is closure of atrial septal defects (Chap. 282). The
procedure is done as in a diagnostic right heart catheterization with the
passage of a catheter up the femoral vein into the right atrium. With
echo and fluoroscopic guidance, the size and location of the defect can

be accurately defined, and closure is accomplished using one of several
approved devices. All devices use a left atrial and right atrial wire mesh
or covered disk that are pulled together to capture the atrial septum
around the defect and seal it off. The Amplatzer Septal Occluder device
(AGA Medical, Minneapolis, Minnesota) is the most commonly used
in the United States. The success rate in selected patients is 85–95%,
and the device complications are rare and include device embolization, infection, or erosion. Closure of patent foramen ovale (PFO) is
done in a similar way. PFO closure may be considered in patients who
have had recurrent paradoxical stroke or transient ischemic attack
(TIA) despite adequate medical therapy including anticoagulation or
antiplatelet therapy. The benefit, however, has not been proven. The
CLOSURE I trial randomized 909 patients with cryptogenic stroke
or TIA who had a PFO. Closure did not reduce the primary endpoint
of death within 30 days or death following a neurologic cause during
2 years of follow-up or stroke/TIA within 2 years. Other trials have
confirmed these findings. The use in the treatment of migraine is
under clinical investigation and is not an approved indication.
Similar devices can also be used to close patent ductus arteriosus
and ventricular septal defects. Other congenital diseases that can be
treated percutaneously include coarctation of the aorta, pulmonic
stenosis, peripheral pulmonary stenosis, and other abnormal communications between the cardiac chambers or vessels.
The treatment of valvular heart disease is the most rapidly growing
area in interventional cardiology. Until recently, the only available techniques were balloon valvuloplasty for the treatment of aortic, mitral, or
pulmonic stenosis (Chap. 283). Mitral valvuloplasty is the preferred
treatment for symptomatic patients with rheumatic mitral stenosis
who have favorable anatomy. The outcome in these patients is equal to
that of surgical commissurotomy. The success is highly related to the
echocardiographic appearance of the valve. The most favorable setting
is commissural fusion without calcification or subchordal fusion and
the absence of significant mitral regurgitation. Access is obtained from
the femoral vein using a transseptal technique in which a long metal
catheter with a needle tip is advanced from the femoral vein through
the right atrium and atrial septum at the level of the foramen ovale
into the left atrium. A guidewire is advanced into the left ventricle,
and a balloon-dilatation catheter is negotiated across the mitral valve
and inflated to a predetermined size to enlarge the valve. The most
commonly used dilatation catheter is the Inoue balloon. The technique
splits the commissural fusion and commonly results in a doubling of
the mitral valve area. The success of the procedure in favorable anatomy
is 95% and severe complications are rare (1–2%). The most common
complications are tamponade due to puncture into the pericardium or
the creation of severe mitral regurgitation.
For regurgitant valvular lesions, only severe mitral regurgitation
can be effectively treated percutaneously using the MitraClip (Abbott,
Abbott Park, Ill) device. The procedure involves the passage of a catheter into the left atrium using the transseptal technique. A special catheter with a metallic clip on the end is passed through the mitral valve
and retracted to catch and clip together the mid portion of the anterior
and posterior mitral valve leaflet. The clip creates a double opening in
the mitral valve and thereby reduces mitral regurgitation similar to the
surgical Alfieri repair. In the Endovascular Valve Edge-to-Edge Repair
Study (EVEREST II) trial, the device was less effective than surgical
repair or replacement but was shown to be safe. It is currently used for
patients who are not good candidates for surgical repair, particularly
when the regurgitation is due to functional causes.
Severe aortic stenosis can be treated with balloon valvuloplasty
as well. In this setting, the valvuloplasty balloon catheter is placed
retrograde across the aortic valve from the femoral artery and briefly
inflated to stretch open the valve. The success is much less favorable,
with only 50% achieving an aortic valve area of >1 cm2 and a restenosis
rate of 25–50% after 6–12 months. This poor success rate has limited
its use to patients who are not surgical candidates or as a bridge to surgery or transcatheter aortic valve replacement (TAVR). In this setting,
the intermediate-term mortality rate of the procedure is high (10%).
Repeat aortic valvuloplasty as a treatment for aortic valve restenosis
has been reported.

