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Preface

Nuclear Medicine is a unique modality, and
provides images which reflect fundamental bio-
physiological functions in various organs, such
as perfusion, metabolic rates of particular
substrates, receptor binding  potential.
Mathematical model-based analysis of regional
kinetics (uptake and clearance) of the
radiotracer potentially allows quantification of
functional parameters from the images.
Physiological parameter estimation using
kinetic analysis is well established in positron
emission tomography (PET), mainly in the
brain, but also in the myocardium, skeletal
muscle and other regions. In contrast, dynamic
single photon emission computed tomography
(SPECT) studies, particularly when performed
with a single detector system, have been
limited by SPECT’s low sensitivity, poor
resolution and restricted dynamic frame rate
due to the need for mechanical rotation of the
detector. The widespread introduction of multi-
detector SPECT systems, with their improved
sensitivity and increased frame rate and
advances in SPECT attenuation and scatter
correction have opened the opportunity for
SPECT to invade the traditional PET territory
of physiological parameter estimation.

We have recently developed a noble technique
for quantitative SPECT reconstruction in order
to assess accurately the radioactivity
distribution in the body. The technique
involved a transmission-dependent convolution
subtraction (TDCS) method for scatter
compensation, and the  ordered-subset
maximum-likelihood expectation maximization
(OSEM)  reconstruction  including  the
attenuation correction. The former is originally
proposed by Meikle et al (1994) and further
optimized by Narita (1997, 1998) and other
investigators (Iida et al., 1998a, Iida et al.,
1998b, Kim et al., 2001). It has then been
demonstrated that this strategy enables
absolute quantitation of  radioactivity
distribution in brain and thorax regions, and
further shown that physiologic functional
images such as cerebral blood flow and
myocardial perfusion may be quantitated by
means of the compartmental model analysis.

A program package, QSPECT, has been
developed in National Cardiovascular Center
(NCVCQ), so as to provide absolute quantitation
of regional radioactivity in the body from
existing projection data sets obtained using
clinical SPECT scanners. with particular focus
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on quantitatiion of physiological functions in
myocardial SPECT studies The program is
written with JAVA interface and can run on
Windows-XP platform. The program can
handle several data formats including Dicom
and Analyze. This note briefly overview this
package. How-to-use will slo be presented. We
hope that this program will be of a help in the
area of clinical research.

R ——

~Ba/ml, absolute flow, . B g Sl s

———— >

4 A defact, radistribution, but obese )
(\ disatoution yoiums, ) ( patients,, could ba an artifact D)
“_membrane potential,, o PETENLS,, could e
- — el (__you need an expertence >
& PN

Contents

4+ Specification of QSPECT program
Input files

Temporary files

Output files

Parameter files

Definition of acquisition setting

VVVVY

Operation of the program

» Settings

» Becquerel calibration factor (BCF)
» TDCS parameters

» Data directory

» Image Reconstruction procedures

+ Installation
» Requirements
» How to install

4+ Theoretical background of QSPECT
Geometric-mean projection data
TDCS for scatter correction
OSEM reconstruction
Collimator dependency
Validation experiments

YVVVVYVYY

& Literatures



