1532 present, even in the absence of symptoms; and (3) patients in whom it

is suspected that the obstruction to LV outflow may not be at the level of
the aortic valve but rather at the sub- or supravalvular level.
Coronary angiography is indicated to screen for CAD in appropriate patients with severe AS who are being considered for surgery. The
incidence of significant CAD for which bypass grafting is indicated at
the time of aortic valve replacement (AVR) exceeds 50% among adult
patients.

PART 10
Disorders of the Cardiovascular System

NATURAL HISTORY
Death in patients with severe AS occurs most commonly in the
seventh and eighth decades. Based on data obtained at postmortem
examination in patients before surgical treatment became widely
available, the average time to death after the onset of various symptoms was as follows: angina pectoris, 3 years; syncope, 3 years; dyspnea, 2 years; congestive heart failure, 1.5–2 years. Moreover, in >80%
of patients who died with AS, symptoms had existed for <4 years.
Among adults dying with valvular AS, sudden death, which presumably resulted from an arrhythmia, occurred in 10–20%; however, most
sudden deaths occurred in patients who had previously been symptomatic. Sudden death as the first manifestation of severe AS is very
uncommon (<1% per year) in asymptomatic adult patients. Calcific
AS is a progressive disease, with an annual reduction in valve area
averaging 0.1 cm2 and annual increases in the peak jet velocity and
mean valve gradient averaging 0.3 meters/s and 7 mmHg, respectively
(Table 283-2).
TREATMENT

Aortic Stenosis (Fig. 283-2)

MEDICAL TREATMENT
In patients with severe AS (valve area <1 cm2), strenuous physical
activity and competitive sports should be avoided, even in the
asymptomatic stage. Care must be taken to avoid dehydration
and hypovolemia to protect against a significant reduction in CO.
Medications used for the treatment of hypertension or CAD, including beta blockers and angiotensin-converting enzyme (ACE) inhibitors, are generally safe for asymptomatic patients with preserved
LV systolic function. Nitroglycerin is helpful in relieving angina
pectoris in patients with CAD. Retrospective studies have shown
that patients with degenerative calcific AS who receive HMG-CoA
reductase inhibitors (“statins”) exhibit slower progression of leaflet
calcification and aortic valve area reduction than those who do not.
However, randomized prospective studies with either high-dose
atorvastatin or combination simvastatin/ezetimibe have failed to
show a measurable effect on valve-related outcomes. The use of
statin medications should continue to be driven by considerations
regarding primary and secondary prevention of atherosclerotic
cardiovascular disease (ASCVD) events. ACE inhibitors have not
been studied prospectively for AS-related outcomes. The need for
endocarditis prophylaxis is restricted to AS patients with a prior
history of endocarditis.
SURGICAl TREATMENT
Asymptomatic patients with calcific AS and severe obstruction
should be followed carefully for the development of symptoms
and by serial echocardiograms for evidence of deteriorating LV
function. Operation is indicated in patients with severe AS (valve
TABLE 283-2 Mortality Rates After Aortic Valve Surgerya
Operation
AVR (isolated)
AVR + CAB
AVR + MVR

Number
14,795
9158
876

Unadjusted Operative
Mortality (%)
2.3
4.2
8.8

Data are for the first two quarters of calendar year 2013, during which 1004 sites reported
a total of 135,666 procedures. Data are available from the Society of Thoracic Surgeons at
http://www.sts.org/sites/default/files/documents/2013_3rdHarvestExecutiveSummary.pdf.

a

Abbreviations: AVR, aortic valve replacement; CAB, coronary artery bypass; MVR, mitral
valve replacement.
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area <1 cm2 or 0.6 cm2/m2 body surface area) who are symptomatic,
those who exhibit LV systolic dysfunction (EF <50%), and those with
BAV disease and an aneurysmal root or ascending aorta (maximal
dimension >5.5 cm). Operation for aneurysm disease is recommended at smaller aortic diameters (4.5–5.0 cm) for patients with a
family history of an aortic catastrophe and for patients who exhibit
rapid aneurysm growth (>0.5 cm/year). Patients with asymptomatic
moderate or severe AS who are referred for coronary artery bypass
grafting surgery should also have AVR. In patients without heart
failure, the operative risk of AVR (including patients with AS or
AR) is approximately 2% (Table 283-2) but increases as a function
of age and the need for concomitant aortic surgery or coronary
revascularization with bypass grafting. The indications for AVR in
the asymptomatic patient have been the subject of intense debate
over the past 5 years, as surgical outcomes in selected patients have
continued to improve. Relative indications for which surgery can
be considered include an abnormal response to treadmill exercise;
rapid progression of AS, especially when urgent access to medical
care might be compromised; very severe AS, defined by an aortic
valve jet velocity >5 meters/s or mean gradient >60 mmHg and
low operative risk; and excessive LV hypertrophy in the absence of
systemic hypertension. Exercise testing can be safely performed in
the asymptomatic patient, as many as one-third of whom will show
signs of functional impairment.
Operation should be carried out promptly after symptom onset.
In patients with low-flow, low-gradient severe AS with reduced
LVEF, the perioperative mortality risk is high (15–20%), and evidence of myocardial disease may persist even when the operation is technically successful. Long-term postoperative survival
correlates with preoperative LV function. Nonetheless, in view of
the even worse prognosis of such patients when they are treated
medically, there is usually little choice but to advise valve replacement, especially in patients in whom contractile reserve can be
demonstrated by dobutamine stress echocardiography (defined
by a ≥20% increase in stroke volume after dobutamine challenge).
Patients in this high surgical risk group may benefit from transcatheter aortic valve replacement (TAVR, see below). The treatment of
patients with low-flow, low-gradient severe AS with normal LVEF is
also difficult. Outcomes appear to be better with surgery compared
with conservative medical care for symptomatic patients with this
type of “paradoxical” low-flow AS, but more research is needed to
guide therapeutic decision-making. In patients in whom severe AS
and CAD coexist, relief of the AS and revascularization may sometimes result in striking clinical and hemodynamic improvement
(Table 283-2).
Because many patients with calcific AS are elderly, particular
attention must be directed to the adequacy of hepatic, renal, and
pulmonary function before AVR is recommended. Age alone is
not a contraindication to AVR for AS. The perioperative mortality
rate depends to a substantial extent on the patient’s preoperative clinical and hemodynamic state. Treatment decisions for AS
patients who are not at low operative risk should be made by a
multidisciplinary heart team with representation from general cardiology, interventional cardiology, imaging, cardiac surgery, and
other allied specialties as needed, including geriatrics. The 10-year
survival rate of older adult patients with AVR is approximately 60%.
Approximately 30% of bioprosthetic valves evidence primary valve
failure in 10 years, requiring re-replacement, and an approximately
equal percentage of patients with mechanical prostheses develop
significant hemorrhagic complications as a consequence of treatment with vitamin K antagonists. Homograft AVR is usually reserved
for patients with aortic valve endocarditis.
The Ross procedure involves replacement of the diseased aortic
valve with the autologous pulmonic valve and implantation of a
homograft in the native pulmonic position. Its use has declined considerably in the United States because of the technical complexity
of the procedure and the incidence of late postoperative aortic root
dilation and autograft failure with AR. There is also a low incidence
of pulmonary homograft stenosis.
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