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procedures

» To monitoring response to treatment, usually
revascularization

. (A) ECG
Nuclear Cardiology T .

+Scan time: 15min ~ 30min
«Angle:180° - 360°

e To detect disease — CAD L *Reconstruction: FBP
<ECG: RR interval

* To define the extent of disease which is usually BN N “Rest & Stress image

synonymous with risk stratification and prognosis !
» To predict the outcome of therapeutic ;# [T H’T*

Principle of gated myocardial SPECT
imaging.

{A) Electrocardiography

(B) Volume curve of left ventricle

(B) Volume curve
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Image Acquisition

Projection Images

Short axis images

ECG gate, 8 or 16 frames

Myocardial SPECT

» Gated Myocardial SPECT
— Analysis of anatomical, biological states
— Functional nuclear medicine imaging tool
 Perfusion of myocardium
- Ischemia, Infarction

Gated Heart Software

Visualization (Usefulness)

X

»
Quantification (Automation)

N8 =209 7
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Software for Cardiac Study

+ QGS
— Quantitative Gated SPECT
— Cedars-Sinai Medical Center
— Los Angeles, CA
« ECT
— Emory Cardiac Toolbox
— Emory University
- Atlanta, GA
+ 4D-MSPECT
- University of Michigan Medical Center
— Ann Arbor, Ml
« pFAST
— Perfusion and Functional Analysis for Gated SPECT
— Sapporo Medical University
— Sapporo, Japan




QGS, QPS

*QGS (Quantitative Gated SPECT)

eInteractive standalone application for the automatic segmentation,
quantification, and analysis and display of static and gated short axis
myocardial perfusion.

*QPS (Quantitative Perfusion SPECT)

~Automatic generation of optimal perfusion normal limits from a normal, a
prospective and a pilot patient population.

4D-MSPECT

S
Pk

Perfusion image
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Cardiac Index

¢ Global LV Functions
~ Ejection Fraction
- Volume of End-systolic and End-diastolic phase
-LVM

* Regional LV Functions
- Wall Motion
- Wall Thickening

» Developing Functions
— LV Diastolic Phase Analysis
— RV Estimation

LV Segmentation(2)

+ Germano
— Threshold to 50% of Cya
— Binary clustering

— Hough transform extension(local maxima of
summed slice)

~ 50% threshold inside the cylinder and 3-D scan
from COM(10°)

— An asymmetric Gaussian is fitted to each profile e

$e==a9 997}

- 82 -

LV Segmentation(1)

e Threshold Based

— LV Dynamic Thresholding

— Thresholding based on discriminant analysis
e Edge-Based Technigues

— Wavelet-Based LV Edge Detection

— Gradient Based

— Statistical-Based Matched Filtering

~ LV Detection Based on AL

o Mathematical Morphology-based Techniques
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Reproducibility of Gated Myocardial SPECT

Repeated SPECT in situ
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Reproducibility & Repeatability
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- gy -

Spegr- Spasr
Golg No.of  mars  owos
Koo Standard  Palients 7 {(EDV r{EBY) svimpe Heterorce
Gayssian it 2D echo 35 088 0BT S9mTosestamibi  Zangerstal?
* 20 egho &2 4930 g i Baterman ot a3 ¥
' 2lretho 43 919 082 urspeciied Coriy ot 81
’ lrethe Y ST 090 WoTosestembl  Mathew stgl®
; 30 scho T4 494 087 20T} Akinboboys st al?
“ MR 17 481 080 POmicmimiosmin  Hestal®
" thermodiiution. 21 488 004 SomTosestamill Guompestel®
fhermodiiution 24 .88 394 ImTosostambl iskandrion st al®
Toveshold  conirasi ventionl. 58 087 091 SmTcsestiamibi  Nichols et 8%
Moment fizst poss 2 453 052  9OmTo-sestambl  Schwarlz alal?®
Gradart  contrastveotricul. &7 ags 095 umspecified  Adiseshan et gl ¥
Totel kT4 (.58 0.80

Comparison of
quantification software

Table 1. Corvelation matrix.

QGS Ei8Y%8 ECT
Ejection fraction
OGS 1 0.928 {1.929
ADM 1928 1 2919
BT 0.929 2.9140 1
End diastolic volume
QLS 1 1.986¢ .5984
4DM .986 1 .982
T 0.984 0.982 1

QUS, M and BCT ase software programs, See text for details,
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Fig, 2. Comparison of dection fraction vbiained from magnetic
resonance imaging and from gated SPECT. The Hine of identity
is also shown,
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Group 1: smail heart (n=31)
Group 2: normal perfusion scan (n=71)
Group 3: Perfusion defects (n=98)
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