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Background. The interactions between non-obstructive coronary atherosclerosis (<50 %
stenosis) and myocardial perfusion and functional parameters on myocardial perfusion imaging
(MPI) have never been evaluated.

Methods and Results. One-hundred and ninety-five patients were submitted to stress-rest MPI
and invasive coronary angiography. The presence of obstructive coronary lesions (>50% stenosis) was
excluded. The summed stress score (SSS) was calculated in every patient. Moreover, the left ventricular
(LV) ejection fraction (EF) and peak filling rate (PFR) were computed from gated MPI images as
measures of systolic and diastolic functions. Sixty/195 patients (31%) showed the presence of non-
obstructive atherosclerosis (>20% and <50% diameter reduction). Interestingly, they presented a higher
SSS than those with normal coronary arteries (P < 0.001) despite a similar myocardial scar burden. If
compared to patients with normal coronary arteries, those with non-obstructive atherosclerosis showed
more abnormal post-stress PFR values (2.5 + 0.9 vs 2.9 + 0.8, P = 0.004), despite a similar EF. On
multivariate analysis, the presence non-obstructive atherosclerosis was the only significant predictor
(P = 0.026) of post-stress L'V diastolic impairment, independently from perfusion parameters.

Conclusions. In patients without anatomically significant coronary lesions, the development
of post-stress LV diastolic dysfunction on MPI associates with the presence of non-obstructive
atherosclerosis on coronary angiography. (J Nucl Cardiol 2017;24:1542-50.)
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Abbreviations SSS Summed stress score
CZT Cadmium-zinc-telluride PFR Peak filling rate
CAD Coronary artery disease
IHD Ischemic heart disease
SRS Summed rest score
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term sanitary costs, an early diagnosis of the presence of
IHD seems of paramount importance. In this respect,
while it is now accepted that the development of
myocardial ischemia has generally a multifactorial
nature,' THD has been classically associated with the
presence of anatomically obstructive (i.e., >50% steno-
sis) epicardial coronary artery disease (CAD).*
Nevertheless, evidence has been accumulating on the
role of diffuse, non-obstructive (<50% of lumen reduc-
tion), atherosclerosis in the genesis of myocardial
ischemia, showing that relevant alterations of myocar-
dial perfusion may develop even in the absence of
apparently critical coronary lesions.”*>”’

Cardiac imaging plays a central role in the evalu-
ation of the presence of myocardial ischemia, offering
the chance to assess and quantitate its effects on
myocardial structure and/or function. In particular,
myocardial perfusion imaging (MPI) by single-photon
emission computed-tomography (SPECT) still repre-
sents the backbone of the non-invasive evaluation of
myocardial perfusion, allowing to evaluate the func-
tional effects of a given coronary stenosis on regional
myocardial perfusion.®’

Moreover, SPECT-MPI gives the possibility to
obtain reproducible measures of left ventricular (LV)
systolic and diastolic functions that may help in the
functional evaluation of CAD.'*!!

Accordingly, it has been recently reported how the
development of alterations of LV diastolic function
during stress may represent an early marker of the
presence myocardial ischemia, theoretically allowing a
more precocious diagnosis of CAD.'? Nevertheless,
while the evaluation of post-stress LV diastolic function
has been shown to be able to detect the presence of
obstructive coronary stenosis,'*'* the possible diagnos-
tic power of stress-induced diastolic impairment in
unmasking the presence of non-obstructive atheroscle-
rosis has never been reported.

Interestingly, the recent introduction of dedicated
cardiac cameras equipped with stationary cadmium-
zinc-telluride detectors allows to perform an ultra-rapid
imaging protocol with the stress acquisition consistently
nearer than before to the end of the stressor (i.e.,
<15 minutes from the end of the stressor to the end of
the acquisition),'>'® possibly giving the chance to assess
better the presence of transient ischemia-related alter-
ation of LV diastolic function.

With these considerations in mind, we sought to
evaluate the relationships between non-obstructive coro-
nary atherosclerosis, and myocardial perfusion, and
functional parameters in patients with anginal chest
pain, and suspected IHD and to assess the accuracy of
stress-induced LV diastolic dysfunction in detecting the
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presence of anatomically non-obstructive coronary
lesions.

MATERIALS AND METHODS

Patient Population

All the consecutive subjects with cardiac chest pain and
suspected IHD that, between January 2010 and June 2015,
underwent a scintigraphic evaluation of myocardial perfusion
with a CZT camera followed by invasive coronary angiogra-
phy within 3 months were considered. The exclusion criteria
were anatomically obstructive (>50% of diameter reduction)
stenosis in any epicardial coronary vessel, recent (<6 months)
acute coronary syndrome, hemodynamic instability, severely
symptomatic heart failure, more than moderate valvular
disease, and/or in the case of assessment of treatment efficacy.
Therefore, a final population of 195 consecutive patients was
included in the present analysis. The study was approved by
the Local Ethical Committee and conformed to the Declaration
of Helsinki on human research. Written informed consent was
obtained from every patient.

Patient Preparation and Stress Protocols

According to our clinical practice, patients were asked to
discontinue beta-blockers, calcium-antagonists, and long-act-
ing nitrates for 24 to 48 hours before testing,'” while short-
acting nitrates were allowed in case of angina. One-hundred
and twenty-three patients (63%) underwent exercise while
seventy-two patients (37%) dipyridamole stress testing. Bicy-
cle exercise stress test (stepwise increments of 25 W every
2 minutes) or dipyridamole (0.56 mg/kg IV over 4 minutes)
were chosen on the basis of the patient’s ability to exercise and
to reach >85% of the maximal age-predicted heart rate. The
stress protocol was completed in each patient without adverse
events.

Acquisition Protocol

Patients underwent stress-rest CZT imaging with a single-
day protocol (185-222 MBq of **™Tc-tetrofosmin during stress
and 370-444 MBq at rest). In all patients, stress and rest CZT
imaging were acquired as previously described.'""'® Stress-
CZT imaging was performed 10-15 minutes after injection of
the radiopharmaceutical with an acquisition time of 7 minutes.
Patients were injected at rest 30 minutes after the end of the
first acquisition and then, after an interval of 30-45 minutes, a
second acquisition was carried out for 6 minutes.'""'? Patients
were imaged in the supine position with arms placed over their
head without any detector or collimator motion. All images
were acquired with a 32 x 32 matrix and a 20% energy
window centered at the 140 keV photopeak of **™Tc. List
mode files were acquired and stored. Images were recon-
structed on a standard workstation (Xeleris II; GE Healthcare,
Haifa, Israel) using a dedicated iterative algorithm.'”'® All
studies were reconstructed using a standard iterative algorithm
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with ordered-subset expectation maximization with 50 itera-
tions, without resolution recovery or attenuation correction. A
Butterworth post-processing filter (frequency 0.37, order 7)
was applied to the reconstructed slices. The tomographic
studies were also re-projected into 60 planar projections to
emulate a standard SPECT layout.

Semiquantitative Analysis of Perfusion
Images

Stress and rest images were semiquantitatively scored
according to the 17-segment LV model and a five-point scale
(0: normal, 1: equivocal, 2: moderate, and 3: severe reduction
in radioisotope uptake, and 4: absence of detectable tracer
uptake) by two experienced nuclear cardiologists (AG and
PM), and consensus was reached in case of disagreement by
re-evaluation of individual cases.'>'"'® Accordingly, the
summed rest score (SRS) and stress score (SSS) were
calculated. The SSS was considered pathological if >4.

Analysis of Gated Images

LV function analysis was performed from 16-frames
reformatted images using a commercially available software
(Corridor4DM, Invia, Ann Arbor, MI). In patients with
inadequate border detection, manual editing was performed.
End-diastolic volume (EDV), end-systolic volume (ESV), and
ejection fraction (EF) were automatically calculated.'®"
Moreover, the same software automatically fits the left
ventricular volume curve with a fourth-order harmonic func-
tion in order to derive the PFR (EDV*secfl) as indicator of
LV diastolic function.'®'""'® All functional measurements
were obtained from rest and stress-gated °°™Tc-tetrofosmin
images.

In the absence of an accepted cut-off value of PFR, the
presence of an abnormal post-stress LV diastolic function was
defined when the PFR was <2.00 EDV*sec™', corresponding
to less than 2 standard deviations (SD) below the mean value
in patients without CAD and no cardiovascular risk factors.

Invasive and CT Coronary Angiogra-
phy. Invasive coronary angiography was performed using
standard techniques and multiple projections. Coronary angio-
grams were quantified with a dedicated computer software
(Advanced Vessel Analysis, Innova 3DXR for Advanced
Workstations; GE Healthcare) using an automatic edge-con-
tour detection algorithm to compute stenosis severity. In
vessels showing multiple stenoses in series, only the most
severe was considered. For the purpose of the present study,
coronary vessels were categorized as follows: normal (absence
of any CAD), minimal non-obstructive CAD (<20% of
coronary luminal narrowing), and moderate non-obstructive
CAD (>20% and <50% of coronary luminal narrowing).

Statistical Analysis

Continuous variables were expressed as mean + SD in
case of normal distribution or median + interquartile range
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(IQR) if non-normally distributed, and categorical variables as
percentages. Groups were compared for categorical data using
Fisher’s exact test and for continuous variables using analysis
of variance followed by Fisher’s protected least significant
difference for multiple comparisons. In case of non-normal
data distributions, the pertinent non-parametric test (i.e., The
Kruskall-Wallis rank test) was used. All tests were 2-sided; a
P < 0.05 was considered to be significant. The major predic-
tors of the presence of non-obstructive CAD, among
cardiovascular risk factors, myocardial perfusion, and LV
functional parameters were assessed at multivariate logistic
regression analysis. Finally, the accuracy of CZT-derived PFR
in unmasking the presence of non-obstructive CAD was
assessed by the receiving operating characteristic (ROC)
analysis, and the most accurate diagnostic cut-off individuated.
Statistical analyses were performed using JMP statistical
software (SAS Institute Inc, version 4.0.0) and Stata software
(Stata Statistical Software: Release 10, StataCorp. 2007,
College Station, TX).

RESULTS

Characterization of the Study Population

Table 1 shows the demographical and clinical
characteristics of the whole patients’ population. As
shown, the mean age of the study population was
69 + 11 years with a significant predominance of male
patients (65%). The majority of the study subjects were
submitted to exercise stress MPI (63%), while 37%
underwent pharmacological stress test, mainly due to the
development of early effort dyspnea (61%). On coronary
angiography, 60/195 (30%) of the patients showed
moderate non-obstructive CAD (>20% and <50%
stenosis), while the remainders presented either minimal
CAD (<20% narrowing) (64%) or completely flat
coronary arteries (6%). Accordingly, considering the
limited number of patients with completely normal
coronary arteries and the similar clinical characteristics
with patients with minimal CAD, those subjects were
conveniently grouped together for subsequent analyses.

Coronary Atherosclerosis and Myocardial
Perfusion and Functional Data

Of the 60 patients with angiographic evidence of
moderate non-obstructive CAD (>20% and <50%
stenosis), 37 presented a single coronary vessel involve-
ment, while 23 a multi-vessel disease. On CZT-MPI,
those patients presented more abnormal measures of
stress-induced myocardial perfusion heterogeneity than
subjects with normal coronary arteries or minimal CAD,
despite a similar scar burden (Table 2). When LV
functional parameters were considered, the presence of
non-obstructive coronary atherosclerosis was associated
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Table 1. Characteristics of the patients
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Parameter

Overall population (n = 195)

Demographics and clinical characteristics
Age, years
Male gender, n (%)
Previous myocardial infarction, n (%)
Cardiovascular risk factors
Family history of CAD, n (%)
Diabetes, n (%)
Hypercholesterolemia, n (%)
Hypertension, n (%)
Smoking, n (%)
Body mass index
MPI protocol
Exercise stress test, n (%)
Pharmacological stress test, n (%)
Controindications to exercise stresstest
Resting ECG abnormalities, n (%)
Effort dyspnea, n (%)
Peripheral arteriopathy, n (%)
Coronary anatomy
Normal coronary arteries, n (%)
Minimal atherosclerosis (<20% stenosis), n (%)

Moderate atherosclerosis (>20% and <50% stenosis), n (%)

69 £ 11
126 (65)
15 (8)

58 (30)
44 (23)
72 (37)
111 (57)
16 (8)
29+8

123 (63)
72 (37)

19 (26)
44 (61)
9 (13)

11 (6)
124 (64)
60 (30)

with significantly impaired measures of LV diastolic
function, as expressed by the post-stress PFR
(P = 0.004), despite the absence of relevant reduction
of post-stress LV ejection fraction (P = 0.240)
(Table 2). In the whole patients’ population a signifi-
cant, albeit modest, correlation between post-stress
myocardial perfusion heterogeneity on MPI (SSS) and
post-stress PFR was shown (Figure 1A). These findings
were maintained both in patients submitted to exercise
and to pharmacological stress test that presented overall
similar CZT perfusion and LV diastolic functional
parameters (PFR: 2.8 = 0.8 vs 2.6 £ 0.9, respectively,
P = 0.096).

Predictors of LV Diastolic Function
Impairment

The relationships between coronary atherosclerotic
burden and LV perfusion and functional variables were
better investigated. In the whole population, an increas-
ing extent of non-obstructive coronary atherosclerosis,
as indicated by an increasing number of diseased
coronary vessels, was associated with more abnormal
measures of  post-stress myocardial  perfusion
(Figure 1B) and LV diastolic function (Figure 2),
despite similar scar burden (i.e., SRS; P = 0.669) and

LV EF values (P = 0.213). Seventeen/sixty (28%) of
the patients with moderate non-obstructive CAD (>20%
and <50% stenosis) presented a significantly abnormal
post-stress PFR (<2.00 EDV*sec_l), while it was
abnormal only in 13% of the patients with normal
coronary arteries or minimal CAD (P = 0.007). Simi-
larly, the development of an impaired post-stress PFR
was significantly associated with higher SSS values, as a
measure of stress-induced myocardial perfusion hetero-
geneity (Table 3). On multivariate regression analysis,
after correction for demographic, perfusion, and angio-
graphic parameters, the presence of moderate non-
obstructive CAD (>20% and <50% stenosis) resulted
the only independent predictor of stress-induced LV
diastolic dysfunction (Table 4). Non-obstructive CAD
remained the only predictor of PFR even after account-
ing for the type of the stressor performed during CZT-
MPI (i.e., exercise vs pharmacological) (OR: 2.60, 95%
CI 1.06-6.35; P = 0.036).

DISCUSSION

The present study shows that in patients with chest
pain without obstructive (>50% of lumen diameter
stenosis) CAD, the development of stress-induced alter-
ations of LV diastolic function could predict
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Table 2. CZT data according to CAD extent

Journal of Nuclear Cardiology®
September/October 2017

Normal coronary
arteries or minimal Moderate non-obstructive

Parameter CAD (n = 135) atherosclerosis (n = 60) P value

Perfusion data

Summed rest score (median * IQR) 0+2 0+2 0.716

Summed stress score (median * IQR) 3+3 4+4 <0.001

SSS > 4, n (%) 34 (25) 28 (47) 0.004
LV volumes and function at rest

End-diastolic volume, ml 105 + 40 115 + 41 0.102

End-systolic volume, ml 47 + 36 52 + 34 0.367

Ejection fraction, % 58+ 13 59+ 12 0.930

Peak filling rate, EDV/s 2.7 + 0.8 2.5+ 0.7 0.062
LV volumes and function after stress

End-diastolic volume, ml 99 + 34 113 £ 40 0.019

End-systolic volume, ml 43 + 27 52 + 34 0.041

Ejection fraction, % 59 + 12 57+ 12 0.240

Peak filling rate, EDV/s 29 +0.8 2.5+0.9 0.004

Significant P values are given in bold (P < 0.05)

independently the presence of non-obstructive coronary
lesions on coronary angiography. In those patients, the
magnitude of post-stress impairment of LV diastolic
function correlates with the extent of myocardial perfu-
sion abnormalities on MPI and may represent an early
functional marker of myocardial ischemia.

LV Diastolic Dysfunction and IHD

It is now accepted that the evaluation of symp-
tomatic patients with suspected IHD should include the
execution of a cardiac stress test, in order to define the
specific location and overall extent of regional myocar-
dial ischemia.' Accordingly, each myocardial imaging
modality is considered almost equivalent for the non-
invasive evaluation of patients with suspected or known
CAD, offering the chance to depict the functional effects
of the presence of a given coronary lesion. '

In this respect, MPI by SPECT imaging still
represents one of the most widely used methods for
the assessment of the presence of cardiac perfusion
abnormalities.” At the same time, SPECT imaging is
also capable to compute measures of LV systolic and
diastolic functions, integrating the evaluation of regional
myocardial perfusion with indexes of LV global and
regional function.'®'"-"?

Specifically, while the occurrence of post-stress LV
systolic stunning may be an index of the presence of
diffuse significant CAD,?' different reports have sug-
gested that the evaluation of LV diastolic function under
stress conditions may give the chance to obtain more
precocious markers of the presence of myocardial

ischemia, theoretically offering the possibility to detect
the presence of CAD at an early phase.'*'*

Our results showed that in anginal patients submit-
ted to MPI on a dedicated cardiac camera equipped with
CZT detectors, the development of stress-induced alter-
ations of LV diastolic function associate with the
presence of non-obstructive atherosclerosis, and predict
the presence of coronary lesions that reduce the luminal
diameter of less than 50%.

In these patients, the occurrence of post-stress LV
diastolic dysfunction was correlated with the presence of
early signs of myocardial ischemia, as expressed by
relatively limited myocardial perfusion abnormalities on
CZT-MPI, suggesting how a combined assessment of
myocardial perfusion and function may better detect
patients at a more precocious stage of IHD.

In this respect, while myocardial perfusion abnor-
malities may result in LV diastolic impairment as an
early functional sign of ischemia, the opposite relation-
ship may also be true, since conditions specifically
characterized by diastolic disfunction (i.e., LV hyper-
trophy) may hesitate in myocardial ischemia as an effect
of increased LV intracavitary pressures.”

Relationships Between Myocardial
Ischemia and Non-obstructive
Atherosclerosis

The existence of a relationship between the anatom-
ical severity of a coronary stenosis and alterations of
downstream myocardial perfusion has been classically
reported, and a cut-off of 50% of coronary luminal
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Figure 1. (A) Myocardial perfusion abnormalities versus left ventricular diastolic dysfunction after
stress on CZT imaging. (B) Relationships between myocardial perfusion abnormalities on CZT imaging
and the presence and extent of moderate non-obstructive atherosclerosis (>20% and <50% stenosis).

diameter reduction is generally believed as indicative of
the presence of significant CAD.* Nevertheless, myocar-
dial ischemia may frequently develop in the absence of
anatomically significant coronary lesions or even in the
absence of appreciable CAD, still significantly predict-
ing adverse prognosis.”’

Different reports have demonstrated consistently
that the haemodynamic relevance of a given coronary
lesion, as evaluated both non-invasively and invasively
(i.e., through invasive fractional flow r<=,seer:),5’6’23’24
may not be accurately predicted by its anatomic rele-
vance, suggesting that the evaluation of the presence of
functional measures of myocardial ischemia should be a
mandatory step in the assessment of patients with any
degree of CAD.'

In line with these reports, evidence has been
accumulating on the possible role of diffuse,

anatomically non-obstructive (<50% of coronary lumi-
nal reduction), atherosclerosis in impairing myocardial
perfusion, also in the absence of discrete critical
coronary lesions.®’

Our study showed that, in patients with anginal
chest pain without anatomically obstructive coronary
lesions on coronary angiography, the presence of non-
obstructive atherosclerosis associates independently
with the development of post-stress alterations of LV
diastolic function, as a functional measure of stress-
induced myocardial ischemia. Interestingly, only the
magnitude of post-stress PFR impairment was signifi-
cantly correlated with myocardial ischemic burden,
confirming its better diagnostic accuracy in detecting
early CAD than LV systolic stunning.

In patients without anatomically obstructive coro-
nary stenosis, the evidence of myocardial perfusion
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Figure 2. Relationships between left ventricular diastolic (left panel) and systolic (right panel)
functional parameters and the presence and extent of moderate non-obstructive atherosclerosis
(>20% and <50% stenosis).

Table 3. Relationships between myocardial perfusion abnormalities and diastolic function

Normal post-stress PFR Abnormal post-stress PFR P

Variables (>2.00 EDV*s~') (2.00 EDV*s™ ') value
Myocardial perfusion after stress
Normal SSS (<4), n (%) 117 (88) 16 (12) 0.013
Abnormal SSS (>4), n (%) 45 (73) 17 (27)
Significant P value is given in bold (P < 0.05)
Table 4. Predictors of abnormal post-stress PFR (<2.00 EDV*s™!)
Univariate OR Multivariate OR
Variables (95% ClI) P (95% ClI) P
Demographics and risk factors
Male sex, 1-0 0.70 (0.33-1.50) 0.355 NA NA
Diabetes mellitus, 1-0 0.73 (0.28-1.89) 0.510 NA NA
Hypercholesterolemia, 1-0 1.14 (0.53-2.45) 0.747 NA NA
Hypertension, 1-0 1.93 (0.87-4.32) 0.108 NA NA
Smoking, 1-0 1.15 (0.31-4.27) 0.839 NA NA
LV functional parameters after stress
Ejection fraction, % 0.97 (0.95-1.00) 0.039 0.99 (0.96-1.03) 0.742
Myocardial perfusion data
Summed rest score 1.08 (1.00-1.16) 0.048 1.19 (0.91-1.54) 0.198
Summed stress score 1.25 (1.23-1.39) <0.001 1.15 (0.99-1.33) 0.074
Coronary anatomy
Non-obstructive CAD (>20% and 2.94 (1.37-6.33) 0.006 2.73 (1.13-6.59) 0.026

<50%), 1-0

Significant P values are given in bold (P < 0.05)
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abnormalities by SPECT is generally considered as a
false-positive finding, possibly as a result of an acqui-
sition artifact. In this respect, present and previous®’
results further suggest that non-obstructive coronary
lesions may impair significantly regional myocardial
perfusion and produce marked functional and clinical
manifestations of IHD. This is in line with the recent
ESC guidelines on stable angina that started to introduce
“‘non conventional’’ mechanisms of myocardial ische-
mia (i.e., coronary microvascular dysfunction and
coronary spasm) as frequent causes of anginal chest
pain in patients without anatomically significant CAD.'

LIMITATIONS

The retrospective nature of the study prevented the
selection of a homogeneous population of patients.
Moreover, as consecutive patients submitted to MPI and
coronary angiography by the referring physician were
selected, the presence of some degrees of referral bias
cannot be excluded.

The fact that, in patients with a history of myocar-
dial infarction, sublingual nitrates were given prior to
the rest scan might have impacted the evaluation of
myocardial perfusion. However, in those patients the
pre-treatment with nitrates allows a significantly more
precise evaluation of residual myocardial viability on
MPI. Furthermore, since the post-stress acquisition was
performed 15 minutes after the completion of the
dipyridamole infusion or of the exercise test, the
evaluation of the magnitude of post-stress PFR func-
tional abnormalities could have been impaired.
Nevertheless, considering the timing of the employed
imaging protocol, a more precocious assessment of LV
function seems unrealistic.

Moreover, the radiotracer’s dose and the stress-to-
rest dose ratio and the acquisition times used in the
present study are relatively low if compared to those
generally used with traditional SPECT devices. How-
ever, those parameters were already validated in
different patients’ population studied with a CZT cam-
era, allowing an excellent image quality despite a
reduced radiation burden.'"'*'""'* In the present study,
attenuation correction of CZT images was not performed
mainly for technical reasons, and specifically because of
the logistic difficulty to make every patient undergo a
low-dose chest CT in the absence of a hybrid CZT-CT
scanner. Nevertheless, previous reports have suggested
that the actual additive diagnostic value of attenuation
correction might be limited.>

Finally, in the present study, the few patients with
completely flat coronary arteries and those with minimal
CAD (< 20% coronary narrowings) were grouped
together. Accordingly, while the relationships between
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extremely limited atherosclerosis and myocardial ische-
mia could not be conclusively explored, previous reports
have shown how its specific effect on myocardial
perfusion should be limited.*

CONCLUSIONS

In patients with chest pain despite the absence of
anatomically obstructive (>50% of coronary luminal
diameter reduction) CAD, the reduction of post-stress LV
diastolic function on CZT-MPI associates with the presence
of non-obstructive atherosclerosis on coronary angiogra-
phy. In those subjects, the degree of post-stress LV diastolic
impairment correlates with myocardial perfusion abnor-
malities on MPI, suggesting how a combined evaluation of
myocardial perfusion and diastolic function may better
detect the presence of early stages of CAD. However, due to
the rather consistent overlap of PFR values between
patients’ categories and the relatively low number of
enrolled patients, the present study remains a proof-of-
concept investigation, and larger studies are needed to
define conclusively the causal relationships between
myocardial ischemia and non-obstructive atherosclerosis.

NEW KNOWLEDGE GAINED

The evidence of myocardial perfusion abnormalities
in the absence of anatomically obstructive CAD is
frequently believed to be a benign finding secondary to
imaging artifacts. Present results suggest that myocar-
dial ischemia may develop even in the presence of non-
obstructive coronary lesions and result in alterations of
post-stress LV diastolic function. Accordingly, the
results of our proof-of-concept study suggest that
impaired measures of post-stress LV diastolic function
may represent additive markers in the clinical manage-
ment of patients with suspected IHD and may represent
early signs of the presence of non-obstructive coronary
atherosclerosis.
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