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SPECT quantification of endocardial to epicardial perfusion gradients
with spread field imaging technology
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Yi-Hwa Liu
LIRS

Department of Internal Medicine, School of Medicine, Yale University ,Connecticut, USA

Endocardial (endo) and epicardial (epi) perfusion gradients in the transmural myocardium are
fundamental markers of early ischemia, microvascular dysfunction, and subclinical cardiomyopathy.
Despite the widespread availability of single photon emission computed tomography (SPECT) myocardial
perfusion imaging, current systems lack the spatial resolution adequate to resolve transmural heterogeneity
and the quantitative rigor needed to measure subtle endo/epi perfusion differences. This results in missed
diagnoses and poor phenotyping of microvascular disease. Recent advances in gamma detection and
collimation technology as well as SPECT reconstruction algorithms offer the unprecedented opportunity to
achieve high resolution SPECT and precise quantitative analysis capable of measuring transmural gradients
with accuracy approaching positron emission tomography, at a fraction of the cost and with far greater
accessibility.

This study was to establish clinically deployable, high-sensitivity and high-resolution SPECT that
enables early detection of subendocardial ischemia and microvascular disease. We have developed a
quantitative SPECT framework with spread field imaging (SFI) technology to measure endo/epi myocardial
perfusion gradients in patients with suspected or established coronary microvascular dysfunction. Our
preliminary data demonstrate (1) sub-5-mm effective spatial resolution using our novel SPECT collimation
and reconstruction techniques, (2) accurate measurement of endocardial-epicardial regional perfusion in
cardiac phantoms, and (3) feasibility of endo/epi quantification in phantom datasets. We believe that the
advanced SFI technology will enable SPECT to noninvasively quantify transmural perfusion gradients,
potentially transforming the diagnosis and management of ischemic heart disease and significantly reducing
cardiovascular morbidity.
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Clinical applications of quantitative myocardial blood flow assessment
using dynamic SPECT
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Yuka Otaki
Department of Radiology, and Cardiology, Sakakibara Heart Institute, Tokyo, Japan

Quantification of myocardial blood flow (MBF) has long been established using positron emission
tomography (PET). In contrast, MBF quantification with single-photon emission computed tomography
(SPECT) has traditionally been limited because of its lower spatial resolution. Recently, the development
of semiconductor detector—based SPECT systems has enabled dynamic acquisition and quantitative MBF
assessment with an accuracy comparable to that of PET.

In patients with multivessel coronary artery disease, conventional perfusion imaging provides relative
assessment of myocardial perfusion and may fail to detect ischemia due to balanced ischemia. Quantitative
MBF analysis can improve the detection of myocardial ischemia in such cases.

At our institution, dynamic SPECT imaging is performed in patients with multivessel coronary artery
disease scheduled for coronary artery bypass grafting (CABG). Identification of ischemic myocardial
territories using quantitative MBF helps guide surgical revascularization strategy. In addition, postoperative
dynamic SPECT is used to evaluate improvement in myocardial perfusion.

More recently, we have applied dynamic SPECT in patients with angina symptoms without obstructive
coronary artery disease (ANOCA). We are currently investigating the relationship between SPECT-derived
MBF parameters and invasive coronary wire—based assessment of coronary microvascular dysfunction
(CMD). These findings may contribute to the noninvasive diagnosis and therapeutic evaluation of ANOCA
using SPECT.

In this presentation, we will introduce our institutional experience with dynamic SPECT for quantitative
assessment of myocardial blood flow and its potential clinical applications.
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Experience sharing on 4DM Myocardial Blood Flow (MBF)
processing
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Yu-Cheng Shih
Department of Nuclear Medicine, Far Eastern Memorial Hospital, New Taipei City, Taiwan, ROC
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Quantification of myocardial blood flow (MBF) and myocardial flow reserve (MFR) has traditionally
been performed with PET imaging, but recent advances in detector technology and reconstruction
algorithms have enabled dynamic acquisition with SPECT. In this presentation, we will describe the
workflow for calculating MBF using dynamic SPECT data processed with 4DM software. The talk will
cover practical steps including dynamic image acquisition, reconstruction, motion correction, time—activity
curve generation, and kinetic modeling required to derive MBF and MFR.

In addition to the technical aspects, we will share our institutional experience with dynamic SPECT
MBEF analysis, focusing on image interpretation and common pitfalls encountered in routine practice.
Particular attention will be given to factors that may affect measurement accuracy, such as attenuation
artifacts, extracardiac activity, limited temporal resolution, and patient motion. We will also discuss current
limitations of SPECT-based MBF quantification.

Finally, we will review the clinical implications and prognostic value of MBF and MFR derived from
dynamic SPECT, highlighting how these quantitative parameters may improve risk stratification and aid
in the evaluation of coronary artery disease. Our experience suggests that, when properly performed and
interpreted, dynamic SPECT MBF analysis can provide valuable physiologic information that complements
conventional perfusion imaging.
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Clinical practice in QPS/QGS image processing and reconstruction
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Drawing from extensive clinical experience in a high-volume tertiary center, this presentation explores
the optimization of T1-201 myocardial perfusion imaging (MPI) using the GE NM530c (CZT) system.
The focus is on the empirical development of standardized protocols necessary to ensure robust QPS/QGS
quantification.

We first address the critical nature of patient positioning, detailing the clinical workflow for centering
the heart within the 19 cm “sweet spot”™— a vital step to prevent truncation and sensitivity degradation
inherent in the NM530c’s stationary detector geometry. To ensure consistent results, we emphasize the
implementation of standardized reconstruction requirements, utilizing optimized iterative parameters and
filtering to maintain a uniform diagnostic baseline.

The core of this session highlights that achieving high-quality, high reproducibility images ultimately
depends on the synergy between precise centering and sufficient acquisition time. By establishing rigorous
standards for patient alignment and compensating for T1-201’s specific photon flux through optimized
scan duration, clinicians can minimize artifacts and stabilize diagnostic metrics in a demanding clinical
environment.
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The past and future of Cedars-Sinai Cardiac Suite (QGS/QPS/QPET/
AutoQUANT)

Cedars-Sinai k1% &8 #5 (QGS/QPS/QPET/AutoQUANT )
eyidE ~ AR KR

Jack Chih-Chun Wei
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Quantitative Diagnostic Software Group, Cedars-Sinai Medical Center, USA

As part of Cedars-Sinai Medical Center, the Quantitative Diagnostic Software Group (formerly known
as Artificial Intelligence in Medicine Program) has been developing software and algorithms that are
considered the gold standard in nuclear cardiology. Our software applications have been available through
licensing partners like GE, Siemens, and Philips for over 20 years, under names such as AutoQUANT,
QGS, QPS, QPET and more.

We are constantly improving our software by incorporating new research and adding new features. A
timeline of various software features introduced over the years and their clinical relevance will be given.
It is also a great opportunity to bring developers behind the software and the end users, i.e., the healthcare
professionals, together in the same forum. Therefore, part of the presentation will be expanded Q & A, with
questions collected and forwarded by the organizer beforehand for more rounded and in-depth answers.
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