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Abstract
This case report presents a myocardial perfusion analysis 

in a 67-year-old asymptomatic male patient with known 
coronary artery disease (CAD) and multiple risk factors. 
While myocardial perfusion Imaging (MPI) with single-photon 
emission computed tomography (SPECT) revealed a 5% 
area of ischemia, the myocardial blood flow quantification 
assessment in a camera equipped with cadmium-zinc-
telluride (CZT) detectors demonstrated a reduced global 
myocardial flow reserve (MFR) of 1.57. Coronary angiography 
confirmed extensive multivessel disease, including an 80% 
stenosis in the left anterior descending artery (LAD) and an 
occlusion of the circumflex artery (LCx), findings not fully 
identified by the semi-quantitative SPECT MPI. This case 
underscores the importance of MFR assessment, particularly 
using CZT technology, in detecting significant CAD that 
may be underestimated by traditional SPECT methods. It 
highlights the potential of dynamic CZT SPECT to provide 
more comprehensive functional information, enhancing risk 
stratification and potentially influencing patient management 
in complex cases of suspected or known CAD.

Introduction
Myocardial perfusion imaging (MPI) using single-photon 

emission computed tomography (SPECT) plays a crucial 
role in the diagnosis, risk stratification, and prognostic 
evaluation of coronary artery disease (CAD), with its clinical 
value being well established.1,2 Although SPECT provides 
valuable information, it also has certain limitations.2,3 Recent 
advancements in novel cameras using cadmium-zinc-
telluride (CZT) detectors offer improved spatial and temporal 
resolution, enabling dynamic imaging and assessment of 
myocardial flow reserve (MFR).2-4 MFR serves as an indicator 
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of microvascular function and has been shown to provide 
incremental information beyond perfusion analysis alone.2 
Studies have demonstrated good correlation between 
CZT SPECT and positron emission tomography (PET) for 
myocardial blood flow (MBF) quantification.3,5

This case report highlights the limitations of SPECT 
without myocardial blood flow quantification in a patient 
with suspected CAD and underscores the importance of 
MFR assessment using CZT SPECT. It demonstrates how 
quantitative flow data can reveal critical information that is 
not readily apparent through traditional qualitative or semi-
quantitative SPECT analysis, with potential implications for 
clinical decision-making and patient management.

Case report
A 67-year-old asymptomatic male patient with a medical 

history of systemic arterial hypertension, dyslipidemia, type 
2 diabetes mellitus, sedentary lifestyle, and former smoking. 
He reported undergoing coronary angioplasty 10 years ago 
in the right coronary artery (RCA). The patient was on beta-
blockers, statins, calcium channel blockers, spironolactone, 
antiplatelet agents, and proton pump inhibitors. He 
underwent myocardial perfusion scintigraphy at rest and 
after pharmacologic stress with dipyridamole, using 12 mCi 
and 36 mCi, respectively, of the radiopharmaceutical 
99mTc-sestamibi on a D-SPECT CARDIO system (Spectrum 
Dynamics Medical) for the evaluation of myocardial ischemia 
and coronary flow reserve (CFR). Pharmacologic stress was 
performed using dipyridamole (0.568 mg/kg) over 4 minutes, 
with 99mTc-sestamibi administered at the 7th minute for 
acquisition of both dynamic and perfusion images.

Perfusion analysis revealed an estimated ischemic defect 
involving 5% of the left ventricle, affecting the mid anterior, 
mid anterolateral, and mid inferior segments. The global MFR 
was reduced, with an estimated value of 1.57 (normal > 2.0). 
Segmental MFR values (stress/rest) were estimated at 1.60 in 
the RCA, 1.02 in the circumflex artery (LCx), and 1.83 in the 
left anterior descending artery (LAD) (Figure 1). The patient 
subsequently underwent coronary angiography, which 
showed a patent previous stent, a calcified 80% stenosis in 
the LAD, 50% in the RCA, 90% in the posterior descending 
artery (PDA), and total occlusion of the LCx (Figure 1).

Discussion
This case report highlights how myocardial perfusion 

scintigraphy can underestimate the extent of myocardial DOI: https://doi.org/10.36660/abcimg.20250020i
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ischemia. It underscores the importance of evaluating coronary 
flow reserve (CFR). CFR provides a more comprehensive 
assessment of myocardial perfusion through the absolute 
quantification of blood flow.6 Although the patient was 
asymptomatic, with known coronary artery disease (CAD) and 
a low ischemic burden, the reduced CFR indicates a high risk 
of extensive CAD and future cardiac events.1 The coronary 
microvasculature plays a crucial role in myocardial perfusion, 
and its assessment improves risk stratification.7,8

CZT cameras offer higher resolution, 3D dynamic 
acquisition capability, and accurate myocardial flow reserve 
(MFR) assessments, which enhance the detection of ischemic 
regions—particularly in patients with obstructive coronary 
artery disease (CAD).9,10 In this case, a D-SPECT system 
(CZT camera) was used, revealing a discrepancy between 
the findings of semi-quantitative SPECT and the blood flow 
quantification data obtained through dynamic CZT SPECT 
imaging. The detection of a globally impaired flow reserve is 
associated with more extensive anatomic coronary disease, 
and the territory of the circumflex artery—where a coronary 
occlusion was identified—showed the most pronounced 
reduction in regional MFR, demonstrating the superior 
diagnostic accuracy of CZT technology.

Conclusion
The reported case highlights the importance of considering 

myocardial flow reserve (MFR) and the potential use of CZT 
gamma cameras in the evaluation of patients with suspected 
or known coronary artery disease (CAD), especially when 
myocardial perfusion findings are inconclusive or inconsistent 
with the clinical presentation.

Author Contributions
Conception and design of the research and acquisition of 

data:  Ker WS, Yahiro DS, Mangas GM, Mesquita CT; analysis 
and interpretation of the data:  Salomão IMR; Writing of 
the manuscript: Yahiro DS, Mangas GM, Salomão IMR, Flor 
JAAA, Vianna HMS; critical revision of the manuscript for 
intellectual content: Ker WS, Mesquita CT.

Potential Conflict of Interest

No potential conflict of interest relevant to this article was 
reported.

Figure 1 – A) Electrocardiogram (resting): sinus rhythm, nonspecific ventricular repolarization abnormalities. B) Electrocardiogram: 
Peak pharmacological stress showing ST-segment depression. C) Perfusion analysis relative to stress-induced myocardial ischemia 
in the anterior (middle), anterolateral (middle), and inferior (middle) segments. Estimated ischemic defect area in 5% of the left 
ventricle. Fixed defect in the inferior segment (apical). D) Coronary flow reserve: There was no adequate increase in blood flow in the 
myocardium under stress. Global MBF reserve = 1.57. Reserve (stress/rest) in the LAD = 1.83; LCX = 1.02; RCA = 1.60. Post-stress 
ejection fraction was estimated at 68%. E) Coronary angiography: Obstructive three-vessel atherosclerotic CAD. Left coronary artery: 
left coronary artery trunk with diffuse non-obstructive irregularities and calcifications. LAD with 70% lesions in the middle third and 
80% in the distal third. LCX occluded in the proximal third. RCA with 50% lesion in the proximal third, 30% in the distal third. Posterior 
descending artery with 90% lesion in the middle third. Posterior ventricular branch with 40% lesion in the proximal third intrastent. 
LAD: left anterior descending artery; LCX: left circumflex artery; RCA: right coronary artery.
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