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Cardiac stress testing, using treadmill exercise, is the basic screening tool for the early
detection of Coronary Artery Disease (CAD). Patients with positive stress testing usually
undergo a Myocardial Perfusion Imaging (MPI) study. The demonstration of abnormal
blood flow distribution, indicative of functionally significant myocardial ischemia, leads
to the performance of coronary angiography. Angiographic investigation is considered as
the current gold standard method in CAD diagnosis, and generally provides the required
information to the clinicians for the proper management of the patients. Nevertheless,
despite MPI evidence of ischemia, coronary angiography does not reveal abnormal
coronary arteries in a significant number of patients. We present a case of a male patient

with positive treadmill exercise and MPI findings but no angiographic evidence of CAD.
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Further, we discuss the implications for the proper management of patients with the
above mentioned combination of findings after extensive work-up.

Introduction

A diagnostic and therapeutic dilemma is often posed in patients
with evidence of functional ischemia based on Myocardial Perfusion
Imaging (MPI), but negative subsequent coronary angiography
results. Although these MPI studies are often dismissed as “false-
positive”, complete agreement between scintigraphic imaging
and angiographic findings should not be expected, since coronary
angiography provides anatomical information, while MPI evaluates
the hemodynamic consequences of several parameters, including
endothelial function, small vessel function, and collateralization [1].
We present a case of a male patient with positive treadmill exercise
and MPI findings but no angiographic evidence of Coronary Artery
Disease (CAD).

Case Report

A male patient, 50 years old, was referred to the Department
of Nuclear Medicine, Army Share Fund Hospital (417 NIMTS),
for a clinically indicated MPI. One-day stress/rest MPI was
performed using technetium-99m (99mTc) sestamibi (Cardioscan,
National Centre for Nuclear Research, Otwock, Poland), following
cardiac stress according to the Bruce protocol. Due to angina-

like chest pain, the patient had undergone treadmill test, which
was positive. Rest echocardiography was normal, with ejection
fraction 60%. During the exercise component of the study, the
recorded electrocardiographic changes were also suggestive of
myocardial ischemia. Scintigraphic imaging revealed the presence
of moderate ischemia at part of the inferior wall and a small part of
the posterolateral wall of the left ventricle (Figure 1a). Based on the
stress electrocardiographic and scintigraphic findings, coronary
angiography was performed, which was completely normal (Figure
1b).

Discussion

Cardiac syndrome X represents an ambiguous area of the
coronary disease spectrum, in which patients show angina-
like chest pain combined with either normal or abnormal MPL
Commonly, despite extensive work-up, no cardiac or non-cardiac
causes can be revealed for the observed clinical features in these
patients who continue to suffer from angina-like chest pain. In
particular, no intraluminal lesions or <50% narrowing of one or
more coronary arteries are demonstrated in about 48% of females

and 17% of males undergoing coronary angiography annually [2].
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Figure 1: One-day stress/rest myocardial perfusion imaging revealed moderate ischemia at parts of the inferior and
posterolateral walls of the left ventricle (Figure 1a). Despite positive stress electrocardiographic and scintigraphic findings,

coronary angiography was normal (Figure 1b).

Jonson et al. proposed that the underlying pathophysiology
of myocardial ischemia in females without CAD diagnosis should
be further investigated, given the higher rate of angina-related
hospitalizations, repeat catheterization, and greater treatment
costs [3]. Based on the available data, cardiac syndrome X is more
commonly observed in middle-aged Caucasian females, who may
have additional characteristics, such as a strong CAD family history
and pro-thrombotic states [4]. Initially, it was not associated with
increased risk of future cardiac events [5]. However, the risk of
cardiac events was found to be increased when the syndrome
[6,7].
the microvascular origin of the syndrome is supported by its

co-existed with endothelial dysfunction Interestingly,
associations with features of the metabolic syndrome and migraine

headache disease [8].

Although cardiac syndrome X had been exclusively related to
female sex, more recent research concluded that >43% of patients,
meeting the criteria of the syndrome, are males [9]. In a male-
predominant cohort of chest pain patients, Addison et al. found
that the demonstration of ischemia on MPI was linked to higher
long-term risk of adverse cardiac events despite subsequent
negative coronary angiography, in comparison to those with no
MPI-confirmed ischemia [10]. Similarly, in older male veterans,
Delcour et al. reported a higher prevalence of cardiovascular events
associated with abnormal MPI findings [11].

Conclusion

The long-term risk of adverse events in patients with cardiac
syndrome X remains controversial and can pose crucial dilemmas
for clinicians in terms of proper management and follow-up. The
use of calcium channel-blockers coupled with anti-platelet therapy
has been suggested [10]. Moreover, treatment options improving
endothelial function, such as angiotensin-converting enzyme
inhibitors, statins and lifestyle modifications, may be of value [10].

Finally, further changes in myocardial blood flow distribution
could be also detected through the performance of cardiac imaging
studies.
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