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ABSTRACT

CASE 1

The patient is a 78-year-old man presenting with
complex coronary disease. Twenty years before pre-
sentation, he had thyroid cancer treated with surgical

LEARNING OBJECTIVES

e Understand the indications for heart team
decision making for coronary
revascularization.

e Describe the composition and conduct of
effective revascularization heart teams.

e Understand how revascularization decisions
with the heart teams should weigh risks and
benefits of treatments in the context of pa-
tient preferences.

The 2021 ACC/AHA/SCAI coronary artery disease revascularization guideline highlights the importance of the multidis-
ciplinary heart team in making patient-centered, evidence-based clinical decisions for patients considered for coronary
revascularization. We present 2 cases highlighting aspects of heart team decision making for complex patients with
coronary artery disease. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2022;4:115-120) © 2022 The
Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

resection and radioactive iodine followed by recur-
rence. This was treated with radiotherapy and repeat
surgical resection requiring muscle flap coverage and
tracheostomy. One year ago, he had the onset of
dyspnea on exertion. Symptoms progressed and
became lifestyle limiting, and so he sought
evaluation.

A myocardial single photon-emission computed
tomography scan revealed a fixed inferoapical
perfusion defect. Echocardiography demonstrated a
left ventricular ejection fraction (LVEF) of 60%, and a
Holter monitor evaluation reported a 12% burden of
premature ventricular complexes. Because of symp-
toms of new dyspnea believed to be an anginal
equivalent, as well as a perfusion defect on stress
testing, he was referred for coronary angiography.
Coronary angiography (Figure 1, Videos 1 and 2)
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ABBREVIATIONS
AND ACRONYMS

AAA = abdominal aortic
aneurysm

CABG = coronary artery bypass
grafting

FDG = fluorodeoxyglucose

LVEF = left ventricular ejection

demonstrated 90% proximal left main coro-
nary artery stenosis with catheter damping
on engagement, an eccentric 70% proximal to
middle left anterior descending artery ste-
nosis, 80% first diagonal artery stenosis, 70%
ostial circumflex artery stenosis, and 90%
posterior descending artery stenosis. At this
point, the patient was referred for consider-

fraction

PCI = percutaneous coronary

intervention

PET = positron emission
tomography

ation of revascularization options.

WHAT ARE THE INDICATIONS FOR HEART
TEAM DISCUSSION FOR CORONARY
REVASCULARIZATION? The heart team for
coronary revascularization is a multidisci-

plinary team convened to evaluate complex patients
for coronary revascularization." Heart team assess-
ment is now recommended for clinical use to ensure
that patient-centered, evidence-based, multidisci-
plinary clinical decisions are rendered. The revascu-
larization guidelines describe several indications for
heart team assessment? (Figure 2). Indications on the
basis of coronary anatomy include left main artery
stenosis and multivessel coronary artery disease.
Patient comorbidities that serve as considerations for
heart team assessment include diabetes and systolic
dysfunction. The heart team is useful in when there
are barriers to the technical conduct of coronary ar-
tery bypass grafting (CABG) or percutaneous coronary
intervention (PCI), such as difficulties with arterial
access or chest wall disease, porcelain aorta, or an

anticipated hostile chest. Finally, clinicians or
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patients should request heart team assistance when-
ever there is clinical equipoise among treatment op-
tions or when other considerations could affect the
success of a coronary revascularization modality.

In this case, the patient had complex stable coro-
nary artery disease, a significant oncologic history,
and upper chest wall disease anticipated to affect the
feasibility and risk of performing a sternotomy.
Therefore, the heart team was convened.

For this case, the heart team first determined that
revascularization was indicated. Initial studies in a
previous era comparing CABG and medical therapy
for left main artery disease suggested a survival
advantage for CABG leading to a class I recommen-
dation in the 2021 ACC/AHA/SCAI coronary artery
disease revascularization guideline.” There are no
trials directly assessing PCI vs medical therapy for left
main artery disease; however, indirect evidence
suggests a survival advantage in this setting, and the
2021 ACC/AHA/SCAI coronary artery disease revas-
cularization guidelines give a class 2a recommenda-
tion for PCI to improve survival over medical therapy
for left main artery disease.”

WHICH CLINICIANS SHOULD BE REPRESENTED ON A
HEART TEAM FOR CORONARY REVASCULARIZATION?
The revascularization heart team should include
representatives from cardiac surgery, interventional
cardiology, and noninvasive cardiology. Participation
by nursing and advanced practice providers, perfu-
sion, respiratory therapy, physical and occupational

FIGURE 1 Coronary Angiography: Case 1

Case 1: coronary angiography demonstrating 90% proximal left main artery stenosis and 70% left anterior descending artery stenosis, 70%
ostial circumflex artery stenosis, and 90% posterior descending artery stenosis (arrows).
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FIGURE 2 Heart Team Decision Making
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Goal: improve survival, prevent cardiovascular events, improve quality of life, reduce cardiovascular symptoms

CAD = coronary artery disease.

Case 1: schematic depicting indications for heart team discussion for coronary revascularization, team members, clinical factors to consider, and outcomes assessment.

therapy, and cardiovascular pharmacy can be useful
and is also encouraged. Other medical specialties
to be considered for inclusion are critical care, anes-
thesiology, and imaging. Palliative care, geriatrics,
oncology, and other unique specialties are included
on an as-needed basis (Figure 2).

The this
included cardiology, cardiac surgery, critical care,
oncology, and otolaryngology,

heart team discussion for patient
anesthesiology,
among others.

WHAT ARE BEST PRACTICES FOR CONVENING AND
CONDUCTING A HEART TEAM MEETING FOR CORONARY
REVASCULARIZATION? The specific workflow for heart
team meetings varies according to local resources,
availability, and clinician preferences. Regular
weekly meetings, virtual meetings, and emergency ad
hoc discussions have all been described.®> Adminis-
trative support collating cases to be discussed, the
presence of clinicians knowledgeable about cases
being discussed, audiovisual equipment enabling
real-time review of angiograms, and institutional
support such that clinicians can attend and partici-
pate in the meeting are essential.* The chair of the
meeting should ensure that a diverse and inclusive
atmosphere is created, that respectful listening is
enforced, that all perspectives are heard, and that

there is a defined mechanism to reach consensus for
each case. There should also be consideration of
how to manage instances when consensus is not
reached.

HOW SHOULD HEART TEAMS ASSESS THE RISKS
AND BENEFITS OF THE MODE OF CORONARY
REVASCULARIZATION? Validated risk-scoring sys-
tems, including the STS (Society of Thoracic Sur-
geons) score and the EuroSCORE (European System
for Cardiac Operative Risk Evaluation), provide a
quantitative assessment of risk for patients consid-
ered for surgical revascularization. High bleeding risk
has been defined for patients considered for PCI.”
Clinical factors that are not represented in quantita-
tive risk scores include chest wall disease, porcelain
aorta and the presence of a hostile chest, the ability to
comply with postprocedure therapy such as dual an-
tiplatelet therapy, and frailty. Finally, the heart team
should have a firm understanding of the patient’s
preferences, goals, and wishes.®

The patient had a 1.3% STS predicted risk of mor-
tality; however, the team believed that this calcula-
tion significantly underestimated operative risk
related to sternal wound complications on the basis of
previous radiation therapy to the base of neck, mul-
tiple muscle flap procedures at the superior chest,
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FIGURE 3 Percutaneous Coronary Intervention: Case 1

Case 1: images depicting successful left main and right coronary artery percutaneous coronary intervention with Impella assist (arrows).

and permanent tracheostomy. Revascularization with
PCI was recommended in this case.

PCI of the left main and right coronary arteries with
mechanical support was performed (Figure 3, Videos 3
and 4): the left main artery lesion was successfully
treated with a 3.5 x 11 mm drug-eluting stent and
intravascular ultrasound guidance, and the right
coronary artery lesion was treated with a 3.5 x 18 mm
drug-eluting stent. The left circumflex and left ante-
rior descending artery lesions were elected to be
managed medically. There were no postprocedure
complications after the PCI procedures. He was dis-
charged and was doing well at follow-up, and he was
able to exercise daily with minimal symptoms.

CLINICAL PERSPECTIVE. This case illustrates prin-
ciples of heart team review of complex patients
considered for coronary revascularization. Tenets of
effective heart team review include diverse specialty
representation, weighing of risks and benefits, and a
commitment to patient-centered care.

CASE 2

A 65-year-old man presented with urosepsis second-
ary to an obstructing ureteral stone. He was
incidentally found to have a 6-cm abdominal aortic
aneurysm (AAA) (Figure 4). In the setting of
urosepsis, his troponin I level rose to peak of
2.89 ng/mL (normal <0.04 ng/mL). An echocardio-
gram demonstrated an LVEF of 15% with global

FIGURE 4 Computed Tomography Angiogram: Case 2

Case 2: Computed tomography angiography image of inciden-
tally discovered abdominal aortic aneurysm.
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FIGURE 5 Coronary Angiography: Case 2

Case 2: coronary angiography demonstrating a left-dominant

system, hazy terminal left main artery stenosis, 90% ostial left
anterior descending artery stenosis, and 70% stenosis at the

ostial circumflex artery (arrows).

hypokinesis (Video 5) and mild right ventricular
dysfunction. Coronary angiography demonstrated a
left-dominant system 90% ostial left anterior
descending stenosis and 70% stenosis at the ostial
circumflex (Figure 5, Video 6). He was referred to the
heart team for consideration of the mode of
revascularization.

Given the left main artery disease, systolic
dysfunction, need for future AAA repair, the heart
team recommended CABG. The intent of revascular-
ization in this case was to improve survival. The
pivotal STICH (Surgical Treatment for Ischemic Heart
Failure) trial did not show a survival benefit to CABG
over medical therapy in systolic dysfunction at 5
years, but a survival benefit emerged at the 10-year
follow-up.” The 2021 ACC/AHA/SCAI coronary artery
disease revascularization guidelines give a class I
recommendation for CABG to improve survival over
medical therapy in this setting.” This issue was dis-
cussed with the patient, and CABG was advised. The
patient relocated to another geographic region, and
so CABG was planned at a different institution.

WHEN SHOULD NONCARDIAC CLINICIANS BE INCLUDED
IN HEART TEAM DELIBERATIONS BEFORE CORONARY
REVASCULARIZATION? Clinicians from different spe-
cialties should be included in the heart team discus-
sion when the coronary revascularization procedure

Metkus et al
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affects the timing and conduct of other necessary
specialty care. In this case, vascular surgery should be
involved in discussions regarding the timing of
revascularization and AAA repair; it was expected and
confirmed that revascularization of left main coro-
nary artery disease should occur before AAA repair.

The patient went on to have fluorodeoxyglucose
(FDG) positron emission tomography (PET) imaging
to assess myocardial viability before the heart team
convened. The LVEF on the nuclear study was
calculated at 16%.

HOW SHOULD HEART TEAMS INTEGRATE AND
INTERPRET ADVANCED IMAGING STUDIES OF
MYOCARDIAL VIABILITY? The use of myocardial
viability studies to guide coronary revascularization
is controversial.® In many practices, viability is not
always used as a sole criterion for or against revas-
cularization; rather, it is used selectively as a single
piece of data within the individual clinical context.
Heart teams should decide a priori how to integrate
viability assessment into their decisions, decide
which patients should have viability testing, and
should ascertain what testing should be performed.
Including imaging experts in patient discussions is
critical.

The FDG-PET study demonstrated preserved FDG
activity of the distal anterior and anterolateral wall
corresponding to an area of reduced perfusion sug-
gesting viability of this territory, whereas there was
an area of the apical lateral and inferior myocardium
with no FDG update and reduced perfusion consistent
with scar.

WHAT CONSIDERATIONS SHOULD HEART TEAMS
DISCUSS BEYOND THE DECISION, MODALITY, AND
TIMING OF REVASCULARIZATION? Heart teams can
have a clinical impact beyond the decision and
modality of revascularization. For those patients un-
dergoing CABG, the specific conduits can be dis-
cussed, including consideration of multiple arterial
grafts. This decision is affected by comorbidities such
as diabetes and obesity, as well as whether the radial
artery has been accessed for previous coronary angi-
ography. For those patients undergoing PCI or medi-
cal therapy, the choice of stent and the anticipated
duration of antiplatelet therapy can be discussed, as
well as contingency plans should bleeding complica-
tions occur.

CLINICAL PERSPECTIVE. This case illustrates heart
team decision making that is informed by noncardiac
comorbidities and involving additional clinical spe-
cialties. This case also highlights how heart teams can
consider integrating data such as myocardial viability
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studies and how heart teams can add clinical value
beyond the revascularization decision alone.
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