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INTRAOPERATIVE ASSESSMENT of prosthetic valves is
performed either immediately after replacement of a native
valve as part of a redo valve surgery or after an incidental
discovery of a diseased valve during unrelated cardiac
surgery.' It is a challenging undertaking that requires the
highest levels of clinical multitasking under very labile
hemodynamic circumstances. Echocardiographers involved in
this decision-making should possess advanced training in
perioperative transesophageal echocardiography (TEE) and
significant clinical experience. There are multiple types of
bioprosthetic and mechanical valves (Figs 1 and 2), and they
vary in their structure, function, and echocardiographic
appearance. Most are interchangeable in position, and their
intracardiac location can affect (structurally and functionally)
the surrounding structures. Most commonly in the periopera-
tive arena, echocardiographic assessment of prosthetic valves
is performed after immediate separation from cardiopulmonary
bypass (CPB).” The context and the time constraint mandate
that every echocardiographer develop a patient-specific con-
textual, methodic, and objective decision-oriented echocardio-
graphic evaluation plan. Whereas the details of the specific
characteristics of each prosthetic valve are beyond the scope of
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this article, the authors present a general qualitative and
quantitative approach toward immediate post-CPB evaluation
of prosthetic valves.’

More than one quarter million prosthetic valves are
implanted each year worldwide, with a 50% distribution
between bioprosthetic and mechanical valves.” Due to ongoing
technologic and design improvements, new and improved
prosthetic valves continuously are introduced into clinical
practice. The requirements of an ideal prosthetic valve include,
but are not limited to, absence of stenosis or regurgitation,
nonthrombogenic and noninfectious, and possibly possess self-
repairing capability (Fig 3). In reality, these valves do not
possess any of the aforementioned characteristics. They are an
imperfect solution with their own associated problems
(eg, infection, thromboembolism, degeneration), referred to as
“prosthetic valve disease.”"° Decision to implant a specific
prosthetic valve in a patient is contextual and varies with
circumstances (Fig 4).

American Society of Echocardiography guidelines for the
assessment of prosthetic valves outline a detailed description
of echocardiographic evaluation of prosthetic valves. How-
ever, most recommendations are based on transthoracic
echocardiography imaging in the outpatient setting." Whereas
TEE evaluation has been mentioned in the guidelines, there is
no specific focus on an intraoperative evaluation of prosthetic
valves. In this review article, the authors present a brief
historic perspective of prosthetic valve development followed
by a broad introduction to the types of prosthetic valves, their
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Fig 1. Mechanical valves. EOA, effective orifice area.

selection criteria, and practical intraoperative assessment
(qualitative and quantitative) with clinical examples.

There also are a number of percutaneously implanted
prosthetic valves in clinical use, and the intraoperative assess-
ment of these valves is performed on the same principles as for
conventional prosthetic valves. Prosthetic valve assessment, as
described in this review, involves echocardiographic confirma-
tion of suitability for implantation, procedural guidance,
confirmation of success, and exclusion of complications. In
addition, a section of this article is dedicated to the post-
deployment assessment of transcatheter heart valves.

Historic Perspective

An epidemic of rheumatic heart disease in the early 20th
century highlighted the lack of therapeutic options for diseased
heart valves. Initial attempts at finger fracture of leaflets,
manual reconstruction with polymeric materials, and decalci-
fication of native leaflets had disappointing results. Frequently
these procedures resulted in both stenosis and regurgitation
with significant leaflet degeneration and subsequent
accelerated valvular calcification.” Multiple animal implants
were attempted before 1954, when Charles Hufnagel et al’
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Fig 2. Bioprosthetic valves. CPB, cardiopulmonary bypass; EOA, effective regurgitant orifice area.
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