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— 2R T oD, =z Totg e LIER 11 4,
FEMEOIER] & b ICAREHR D early (EX) [
3 X O 4 Be[li$% (REE) o delayed (DS) [HEiff
PN L. | AEEY Y OUERREIX, EX 23
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Slice 1

slice 2

slice 10

BE$® 24 475 (1987)
sector 1 sector 2 @ - - - - - - sector 51

early (EX) | delayed(DS) | vash out rate (VR)|| E X DS WR EX DS WR
Difference betveen patient and normal 1SD 1SD

limited lover value (1SD and 2SD) 2SD 2SD

EX DS WR

1sD

2SD

EX DS WR EX DS WR EX DS WR
1SD 18D

2SD 28D

Fig. 1 Structure of a contents file (CL) for a patient.
EX: early scan, DS: delayed scan and WR: wash out rate

NORMAL DATA BASE COMPARING FILE PATIENT FILE

CONTOUR FILE (SL) CONTOUR FILE (SL) CONTOUR FILE (SL)
early (exercise) early (exercise) early (exercise)
delay (rest) delay (rest) delay (rest)

CONTENTS FILE (CL) CONTENTS FILE (CL) CONTENTS FILE (CL)
exercise pCgx mean EEX stress pCgx

Cexl = Cegx - 1 SDpx pCex - Cexl

Cex2 = Cex - 2 SDEX pCEx - CEx2
rest nCps mean Cpg rest pPCps

Cpsl = Cps - 1 SDps pCps - Cpsl

Cps2 = Cps - 2 SDps pCps - Cps2
washout rate pW mean W washout rate pW

Wi =W =-1sD, pW - W1

W2 =W - 28Dy pW - W2

Fig. 2 File structure for the quantitative STEREO-VIEW display.
N
CEX=_I£I‘ Z‘i aCEx : mean counts in a sector at early scan for N normal controls.
=

N

1 .
Cps= N >3 nCps : mean counts in a sector at delayed scan for N normal controls.
n=1
— 1 X ;
W= ~ > aW : mean wash out rate in a sector for N normal controls.
n=1
W1 and W2 : normal lower wash out rate limited by mean wash out rate

—1 SDw and —2 SDw, respectively.
Left side suffix n and p mean normal control and patient, respectively.
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ST, FOEEMEGREERLELZ. Zhidx
OEHHNTIE G & AR L TITV, 2B oRRGEHE
BESHh3 X5 CRELK.

2. WIMI7PAIEBRERHRT 7414 ILOVERK
e Kk & 7z % SEEhliim 2 58IR L T, DS
AL/ v — i L (RO 2 RET 5.
Z ® ROI N KAl % Wil b bR, Z 0457
I T3 Dy b - A7 H L LTEHEE
X DM OREREZRIB L. 2 0%, Wil
rogRELFEREOTLERMALE TS (7, 0)
BeEHLT, SKR7—Y B ER LRk
%, BO&y) EECERLEZ. ZoL EHHE

DROFPF SLELL, FHETEX DTV,

ZOMER DR OBEER R 7 7 AV (SL 7 7 4
WERER) & LTRFEL. BRER7 7 A i early
B delayed o F— & b 2 ENRIERR L T2,

L L, FEMHBRLER O X S ICATRED early
Bk THRIALO D i ki hE ET 5 HEICT de-
layed W< HBHLE 77—V =K FHL T
early it SL 7 7 A VEER L. ThbD,
EX F—# 2 b Fmoh Loz ERD, *

TERRELTT7—) B ORI R ER L 2.

W3R SL 7 7 A v L EuhlTE &R b RN 7
74 NV(CL 7 7 A4 W EMEER) ZAERR L7z, Sl
[BpofWEE, POLBELEoLEVAY 2K
CHEhIEEHERIC 51%54L, ZhEho T
W EHE*EH L. Tbb, EROHE 510
FEIR (51 x 10 Wi) i HBIL T 2h2ho it
¥Ekw, CL7raniciEELIz. CL774
WEBERIZ LB LTc. CL 7 7 4 A O#RR
% Fig. 1 IZ/R L7e, &M & L iz EX, DS o##k
3 X U wash out rate, Zh ZhicxHiET 32ERT
FRAE & 3% % 2065 L7z, wash out rate (WR) 3%
KXTERHL.

WR =100 X (Cex—Cps) / Cux

3. F—4- -T774ILD%kR

Figure 2 R L2 X Sk 3 BHOT—%-7 7
ANVEERLE. E1REFEEOT—% « R—2
THEBIZ LICHREL SL 7 7 A v & PEEESY i CL 7
7ANDL R EShTws, CL 774 1iCid

early, delayed m 3%k & wash out rate o Z H3EC&k
EhTW3., FELREFET—4F - X—2bhbiE
RLICHBHADOT % - 77 AV Th5. EEE
11 FloF—# « R=z25 510 FHOEALZNE
N> T early X delayed DEl%k, wash

EDGE DETECTION

form short-axial images

I

SMOOTHING CONTOUR

With Fourier Function

I

contour file (SL)

generation

contents file (CL)

gencration

DISPLAY CONTOUR

on color CRT

COLOR CODING [

LINING

betveen slices

l

WIRE-FRAME
DISPLAY

ISCHEMIC LESION GRAY-SCALE
DISPLAY DISPLAY

Fig. 3 Flow chart of data processing for STEREO-
VIEW display.

Fig. 4 Coloring on the surface of the wireframe.
Color is coded depending on the mean counts
or wash out rate in the corresponding sector
of the slice.
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out rate DIEFEHELZHHL CL 7 7 A ViciE
Gl £, zhFhICERRZ (SD) #HH
LT, EXTRIEL T30, FHfE —1SD,
g —2SD offit, CL 7 7 A M8k LTz,
BIIHRLTDEBEDT—5 - 774 VTHD.
early, delayed ®» SL 7 7 4 v & CL 7 7 A4 h
LR shTws. CL 7 7 4 Mg Fig. 1 ITRL
7= & 9z early, delayed DF ¥ X 8 wash out
rate DIEDOAIZ 7 7 4 MICFEE L TH B IE
HTIRMEL DERTE L. L >T, EHHE
—1SD 5 WM —2SD # EH FRRMEL L
%A, ETHITIER, AThERMELE >
Btz Lt s,

4. STEREO-VIEW %% (STV)

ZhEToE oK %E Fig. 3 i2/r¥. SL
774N, CL7Z7AVEERLED, ZhbE
f# 5T STEREO-VIEW #5#%4175. ¥, SL 7
7 A D bW E OBGER & - T X T wire frame
FHREITH. wire frame OFE %, X+ % Wi
DORFHEE O HEH % i wash out rate DfEIC
IS cnh 253, STV ki & Uil &
OB%% Fig. 4 iR L.

early Hif% & % v id delayed FEif§ o #HE0T, K
fEEREL, BKED 30, UATE2RLEELD
L, Z0ME 12807 T — LRV THERLIE.
wash out rate (X 40% LT &, 50% VL L%,
40~45% H3E Lk, 45~50% NHEEH b RTH
rL7z. ZhboEH$ s wash out rate » STV 3
TREBEMBREIEEZ LITT 5.

BEENAHFT L ARCERETRE 0ELAS
i LT STV #/x%47 o 7. wash out rate DA,
EOfEX 0 206 159 £ TEHEAM» LR, ADHE
X0 2n —15% ETE/EroETHE L. Z
DERFEFRERRR LIS LITT 5.

BRTIEDTWULOBRBL LI RAD L IR
P OICERELCY, RAFMEEETESED
b B

BIEOIED ) ORELERT 5, FE
HFROBICADEEZ R o IO S L OR
xRy, 25 BHH L. mHa

24 % 75 (1987)

A DME L 1 5 Fi ok & A0k (510) Xt
THENRTRO I AEZAL L 385ko wash
out rate fE(F 7 b H, IEH FHRME L 0z & IE
L, ZOffnEERETE (@&E0OFE 47.670)
IZ 33 1F 5 2K o wash out rate fi§ (510 47.6) (2
AT 5EARTRO . hFNERERE, i
RELIRZ Li2T 5.

Im. & 3

EgE 11 FHloHg wash out rate » STV Fii
% Fig. 5 10k Lie. M &AM PR, T
i, ZEQUmE (QUEERD, #E2»LRGETHS. O
S & DI 3 B Tl o AR AR A~ KA
LloTW3B LZARH B, 2NNy wash out
rate {X 47.6+5.6% Tdh o7z.

CAG izX v LAD (#7) iz 90% Pz hipin &
N FHEMESCMER o (i SPECT-STV FoR%
Fig. 6 155 L7z, B early, delayed o RSy
#iFes, FBric wash out rate @ IS MEIR,
BLOWREMFRER Lic, IEWIETIRE FHE
—1SD L LTxnELEFRLI. LADG7 ©
909, eAg % Sk LT, BiBED> & PR ool I 8 23k
o HET R s hTw s, R
2249, MR 49% Th ok,

Figure 7 iz STV #5k & Bull’s eye $iR % bk
L7z, AJEH]Z LAD (§6) i< 909 oz & Wl
Ll SR CERI T 5. BBk STV R T
ZEME —1SD L Holk L7 wash out rate 0¥
EEFRER L., ERIATE2 S, A3 &E
PR THS. APoRMERT 42.9%, &
MmARE 94% T -7z. TEB® Bull's eye £
X, GE-MaxiStar v 2 7 LI2X 5 b DT, early
(£LF) X delayed (fE) OPESAB LIV
wash out rate (/£7F) #753. wash out rate (31
HTRELY E2A G RbbIERM, ThIUT
REEOFTHRRL, ERTRIEGEAICE ST
—E@3%) Lz o T3, IEFEAOHEIEL 497,
LEHEhTWS,
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WREHOUT RATE

Fig. 6

f!‘[h

5 SPECT 80 27 L - ¥ 2 & 7 & RLARMT 1 987

Fig. 5 STV display of mean wash out rate images for 11 normal controls in the views
of septal, anterior, lateral and inferior.

AMTER 10R

AREA DEFINITION:
43% TO S54% W0

AREA= 49% OF TOT

STV display of TI-201 counts at early exercise Fig. 7 Comparison between STV display of ischemic
scan and delayed scan, wash out rate and lesion and Bull’s eye in a case of LAD (%6)
ischemic lesion in a case of LAD (47) one one vessel disease with effort angina pectoris.

vessel disease with effort angina pectoris.
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Summary

A Method for Quantitative Evaluation of Myocardial SPECT
Images with Three Dimensional Display
—STEREO-VIEW—

Hinako Toyama*, Hirofumi MATSUDA**, Hajime MURATA**
and Masayoshi AKISADA*

*[nstitute of Clinical Medicine, Tsukuba University, Ibaraki
** Division of Nuclear Medicine, Toranomon Hospital, Tokyo

A method for quantitative three dimensional
display—STEREO-VIEW (STV)—of myocardial
images with single photon emission CT (SPECT)
was developed and applied on the clinical study in
cases of effort angina pectoris (AP).

Contour lines for outer edge of myocardium
were detected automatically from the slices of
short axial images and recorded into the contour
line file (SL) after smoothing. A slice was devided
into 51 sectors. The mean counts of the sectors
were calculated for the images of early and delayed
studies and recorded into contents file (CL). Wash
out rate was also recorded into CL file. STV
display was done by painting the surface of the
wire frame, depicted with SL file. Various colors

were coded quantitatively according to the value
in the CL file. In the case of effort AP, the dif-
ferences of wash out rate from normal lower
limited values in each sector, which were calculated
from 11 normal control images, were depicted on
STV. Sectors which have a negative difference
value are considered to be abnormal for which the
area and volume (sum of the value) are also
calculated. In this method extent of stress induced
ischemia can be visualized quantitatively on a real
representation of heart.

Key words: SPECT, 3-D display, 201-T]1 myo-
cardial imaging, Wash out rate, Effort angina
pectoris.
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