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Noninvasive Imaging to Evaluate
WomenWith Stable Ischemic Heart Disease

ABSTRACT

Declines in cardiovascular deaths have been dramatic for men but occur significantly less in women. Among patients with

symptomatic ischemic heart disease (IHD), women experience relatively worse outcomes compared with their male

counterparts. Evidence to date has failed to adequately explore unique female imaging targets and their correlative signs

and symptoms of IHD as major determinants of IHD risk. We highlight sex-specific anatomic and functional differences

in contemporary imaging and introduce imaging approaches that leverage refined targets that may improve IHD risk

prediction and identify potential therapeutic strategies for symptomatic women. (J Am Coll Cardiol Img 2016;9:421–35)

© 2016 by the American College of Cardiology Foundation.

F or more than 2 decades, population case fatal-
ity rates for cardiovascular (CV) disease
have been higher for women compared with

men (1). Recent declines in CV deaths in men have
been dramatic; yet declines are significantly less
for women than men (2,3). The term ischemic heart
disease (IHD) now broadly includes higher risk
status associated with symptomatic patients with
obstructive and nonobstructive coronary artery dis-
ease (CAD), including coronary microvascular disease
(CMD) (4). Among patients with IHD, women experi-
ence relatively worse outcomes ranging from stable
angina to acute coronary syndromes (ACS) and
heart failure compared with men (5–8). Determining
sex-specific causality has been elusive because series
often include only women (9), are invasive coronary
angiographic series (6,10), or include cohorts of
women with attempted case-matching to men, thus
limiting identification of a unique female risk profile
(11). For example, the National Institutes of Health Na-
tional Heart, Lung, and Blood Institute–sponsored
Women’s Ischemia Syndrome Evaluation (WISE)
included only symptomatic women undergoing a vari-
ety of ischemia and other physiological testingwithout

comparative assessments of male patients (9). The
ensuing selection and other biases represent sizable
challenges to uncover sex-specific findings that may
explain the higher risk status of women with IHD
compared with men. Evidence to date fails to explore
unique female imaging targets and their correlative
signs and symptoms of IHD as major determinants of
IHD risk. This paper highlights sex-specific anatomic
and functional differences across imaging targets and
introduces contemporary imaging approaches that
leverage refined targets thatmay improve IHD risk pre-
diction and identify potential therapeutic strategies
for symptomatic women.

LIMITATIONS OF DEMAND ISCHEMIA

TESTING IN WOMEN

Traditional diagnostic approaches for the assessment
of risk associated with IHD are derived from the
notion that identification of the consequences of
flow-limiting stenosis(es) in major epicardial coro-
nary arteries represents the major mechanism for
ischemia. Accordingly, this concept is extended to
clinical practice guidelines and appropriate use
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