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I. INTRODUCTION

The use of ultrasound enhancing agents (UEAs) has become an inte-
gral component of echocardiography practice. Since the 2008
American Society of Echocardiography (ASE) consensus statement
on clinical applications of ultrasound contrast agents,1 there have
been several important developments that require the document
be revised into a guidelines paper.

1. The term ultrasound contrast agents, describing a class of products comprising
microbubbles to enhance ultrasound signals,2-5 was replaced with the less
conflicting term ultrasound enhancing agent. Although the Writing Group
understands the need for this terminology in helping patients and referring
physicians distinguish these substances from iodinated contrast agents or
gadolinium chelates, it was considered equally acceptable to refer to these
agents as contrast agents and the imaging techniques as contrast
echocardiography or myocardial contrast echocardiography (MCE).

2. The Intersocietal Accreditation Commission has required that policies be in
place for UEA use (section 1.6.2.4B, updated June 1, 2017) in specific clin-
ical settings in which UEAs are required.6

3. The safety of UEAs has been documented in several different clinical sce-
narios (stress echocardiography, pulmonary hypertension, intracardiac
shunting) as well as in emergency department (ED), critical care, and pedi-
atric settings.5 Propensity-matched studies havenot only documented safety
but also demonstrated the potential value and importance of early UEA use
in improving patient outcomes (Table 1). These large single- andmulticenter
studies have led to changes in the US Food and Drug Administration (FDA)
boxedwarnings regarding UEA use in pulmonary hypertension, critical care
settings, and more recently, known or suspected right-to-left shunts.

4. Numerous clinical trials have demonstrated the safety and efficacy of UEAs
in new stress echocardiography settings (dipyridamole, adenosine, regade-
noson, bicycle, and treadmill), as well as in different resting conditions in
which regional wall motion (RWM) and perfusion information provide sig-
nificant incremental value in predicting patient outcomes (Table 2).

5. The use of myocardial perfusion (MP) imaging with UEAs has increased,
specifically in the setting of stress echocardiography, chest pain evaluation
in the ED, and in the evaluation of intracardiac masses.25,34,35 The
American Medical Association Current Procedural Terminology (CPT)
Panel approved a category III (‘‘emerging technology’’) CPT code
(+0439T) for ‘‘myocardial contrast perfusion echocardiography; at rest or
with stress, for assessment of myocardial ischemia or viability’’ (effective
July 1, 2016) for the use of perfusion imaging as an add-on to the following
base CPT codes: 93306, 93307, 93308, 93350, and 93351. Although this
category III code is not reimbursed by the Centers for Medicare and
Medicaid Services in the United States, approval of this code acknowledges
the significant incremental value ofMPwithUEAs in several clinical settings.

Abbreviations

2D = Two-dimensional

3D = Three-dimensional

ASE = American Society of Echocardiography

CAD = Coronary artery disease

CHD = Congenital heart disease

CMRI = Cardiac magnetic resonance imaging

COR = Class of recommendation

CPT = Current Procedural Terminology

CT = Computed tomography

DSE = Dobutamine stress echocardiography

DUS = Diagnostic ultrasound

ECG = Electrocardiography

ED = Emergency department

FDA = US Food and Drug Administration

ICU = Intensive care unit

IV = Intravenous

LOE = Level of evidence

LV = Left ventricular

LVEF = Left ventricular ejection fraction

LVO = Left ventricular opacification

MBV = Microvascular blood volume

MCE = Myocardial contrast echocardiography

MI = Mechanical index

MP = Myocardial perfusion

OR = Odds ratio

PAD = Peripheral arterial disease

RCT = Randomized controlled trial

RTMCE = Real-time myocardial contrast echocardiography

RWM = Regional wall motion

SPECT = Single-photon emission computed tomography

STEMI = ST-segment elevation myocardial infarction

TEE = Transesophageal echocardiography

TTE = Transthoracic echocardiography

UEA = Ultrasound enhancing agent

UTMD = Ultrasound-targeted microbubble destruction

VLMI = Very low mechanical index
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