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Summary

Infarct-related coronary lesions and collaterals were assessed by the bull’s eye view and the un-
folded surface map derived from thallium-201 myocardial tomography (T1-201 SPECT) in 25 patients
with anterior myocardial infarction. The patients were categorized in six groups according to their
cine-angiographic findings: locations of stenosis (proximal or distal portions of the first diagonal
branch or distal site of the first septal branch), and the presence or absence of collaterals. The anterior
half of the left ventricle on the bull’s eye view map was divided into eight regions from the anterior
septum to the lateral wall and from the apex to the cardiac base. T1-201 SPECT images were expressed
as functional maps using maximum-count circumferential profile analysis: an ‘‘ extent image ’’ showing
the extent of perfusion defect, and a ‘ severity image > demonstrating the degree of hypoperfusion.

The following results were obtained:

1. Perfusion defect of the ‘‘extent image’ at the basal portion of the anterior septum re-
flected poor collaterals, with a sensitivity of 81.3%,, a specificity of 77.89%,, and a diagnostic accuracy
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of 80.0%,.

2. Coronary stenosis at segment 6 (AHA classification) was differentiated from that at segment
7 by detecting hypoperfusion at the basal septum on the ** severity image ”’, with a sensitivity of
71.4%, a specificity of 77.89%,, and a diagnostic accuracy of 75.0%.

3. Perfusion defect at the basal section of the proximal portion of the anterior wall on the ** ex-
tent image "’ indicated stenosis at the proximal segment 6, with a sensitivity of 57.19, and a specificity
of 88.99,.

4. A defect pattern at the basal septum and the anterior wall on the unfolded surface map
indicated a lesion at segment 6, with a sensitivity of 63.6% and a specificity of 100%,.

In conclusion, the bull’s eye view and the unfolded surface map derived from T1-201 SPECT
show the perfusion distribution through the major branches of the left anterior descending coronary
artery. Assessment of the locations and degrees of perfusion abnormalities by the ““extent” or
‘“ severity ”’ images can contribute to identification of the sites of infarct-related coronary stenoses and

to assessment of the functional collaterals.
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EHREIS >~ 2 5 & Avie TI-201 LfghE
£ single photon emission computed tomography
(T1-201 SPECT) iEvwWiRZThRHE2z AL, &
BREBIC T 2 BMBECHEEROHE, &bl
FOHERRO BEFCEAShTna!™®. =
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ENB LHILhoT &1, L, TI-201
SPECT #:Tix &5 il L < HEifh 0 AL R Fi
DIRFED =W, 4, SPECT 0=)kx7—45%
X VHEICBITCE 5 HkE LT, ZRITEBER
Fonik (bull’s eye )19, WO RISV 72 &,
—KOEHR TRITMICRTRT 2 HFESAVS R
5rXolchhoTE. Ha "L, bull’s eye
EB IO ERREE AWcBEEROERNF
TIZOWTHE L. LrLABS, BETHIR
OEMMBEIC BT, REFZEEBRO SH %
TEOEMERF LB S 2w, SEHK
2 LEBIRE L L 0 M, 2o X b FERC
W+ sz L2 EBE L, TI-201 SPECT {f#ic
bull’s eye #hik XUWLFRERARKEEZISHL, &5
iIzz e h e infarct area mapping % Er7-12{E

L, EiTFTHE—BREMCBT 2 EREOER
& RE Lz

x3 ®

BRI EERER < T ER T8 (LAD) —#
DB 5% LA EDFBEWRAIRE & B I BHEH
O BEEMRTBEO R ERE 256 (BHE23 41, &
Y24 <, FhhE 24~77 5% CEH 5171112 8%)
Thd. HARIEHROFEHMICE Y, AHA
SICL 5 segment 6IREHFID S L, FE—XA
BPRARER (seg. 6-1) 74, H—xtABKRM

Table 1. Classification of coronary angiogra-
phic findings in 25 patients

Location of Collaterals Total
coronary stenosis Rich Poor (cases)
Segment 6-1* 2 5 7
Segment 6-2*%* 2 2 4
Segment 7 5 9 14
Total 9 16 25

Coronary stenosis is located in the proximal (¥) or
distal (**) portion of the left anterior descending
artery to the first diagonal branch.
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Bull’s eye view method

Fig. 1.
images.

Unfolded surface mapping

A schematic representation of the display format and analysis of T1-201 SPECT
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FaRF, L5, PH, 1Eh

WiEEhE 55 X O IR R L, Rl R
J& - Rk EWE - Sl E 2 Sz, £/, bull’s
eye For & RBARIFR X, BV ICHE o7, B
HRERUTOLEBY TH 5.

x40 SPECT i@tk vy, maxi-
mum-count circumferential profile analysis #%
HEITL, &HRA > b EELMECEFILT bull's
eye %15, oL OHAREHE, £8( b
BELAY L, DaRERD &0 FEH E T 2 ERES LT
D R % fER L 72 (Fig. 1). Bull’s eye kT
i, BEEE 8L LV BT FIcESE mean—
28D PTofs R, EXRFEBEATRTFLE
extent image, 3 X OIEH O % 7 (100%) &
L, RESESEZO activity 1Tk b BRI H
7 —3F Lic severity image OWE & 15, HHE
HICHRES L7c. 7O R TE, WEEH
MRANC & 4 OREES & — 2R LT

with collaterals

Case 1

(#seg 6-1)

Case 2

(#seg 6-2)

Case 3

(#seg 7)

Extent image Severity image

& e

1. Bull’s eye {25} & infarct area mapping
D%

£EEZ L o g5 6 FEH| o> bull’s eye {4 (extent
image 72 & (N2 severity image) % Fig. 2 122
wULle. RERERFEOXKE &, LAD o
B IR ET 5 e —ICIE X R WD, AL
EIRAEGNE E R E W B 2 & 6, F IR
ITOH LM REFT/HhEWFHAR L. &5
iz severity image B WT, RIEREZETS
# <  hiRAIRTEEE S O KEA ERSh TR Y,
—HENEREIBRVHICORB-T RT3 L,
AR BEEEER o KR MIEIFEER 2 & & 72 v seg.
6-1 WED Flic BHREC Bw bhi. zET
bull’s eye image ko ZE=niEE[MZ, 11 30450
firffiz 0° & LCRIGFHENEL, 360° Elsm &

without collaterals

Case 4

(#seg 6-1)

Case 5

(#seg 6-2)

Case 6

(#seg 7)

Extent image Severity image

Fig. 2. Demonstration of typical extent and severity images using bull’s eye view method.
The locations of coronary artery stenoses in 6 patients are shown in parentheses.
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Fig. 3. Infarct area mapping on the bull’s eye
view image.

The anterior half of the left ventricle is divided
into 8 regions from area 1 to area 7.

7w, 0°, 45°, 90°, 135° @i ¢4, X BicROHE
LD RERRA S LM E TE 3%45 L, area
1 75 area 7 £ ¢o 8o ofEKICHsMEL T in-
farct area mapping (Fig. 3) & L.

1. oBE - BIBE - QUBED MR

BIER 25 pleplo BREEEE Fig. 4 1oR
4. Extent image [, ®iEE0 —Ei% kBT 5
area 2 L 4T, 25 e hEh 20 i, 23 4 A2
BT H oz RERICH -5 area 7 Tix 23 45
PEHETHY, —F, MEECH7-5 area 5L 6
T, HAROEEL A LIERT &, BEMN
BB B A 72 FEH] 23 DHIBHET B - 12.

2. PReEfokH

Area litiWT RIBIBERS A2 BLEsA
WL THEE L7z (Fig. 5). Extent image kT
BRBEREE T2 9 6% 2 filo 2 KBRS B
Thotenicx L, RBIERE FshvwETE,
16 s 13 HlCRIBGB VBT H 7. Lichio
T extent image (2331} % infarct area mapping
Lo area 1 o KIBREMFTRIX, sensitivity 81.39%,
specificity 77.8%, accuracy 80.0% < HIEIfEERD
HEYHE LB. —F, severity image Tz %
hzh 45.1%, 778%, 56.0% TH-otz. wiZfl
BBROENEED Ziz oW T RE+ 3 & (Fig. 5),

TI-201 SPECT iz k 3 BHIRRE DHE

case frea | 4 | 2 |3a|3b|a |56 |7
No. Segmen

#-1(-)

#6-1(+) S

#6-2(-)

#5-2(+)

#7(-)

23| *7(+)

Fig. 4. Summary of perfusion abnormalities in
infarct area mapping in 25 patients.

The presence or absence of collaterals is shown in
parentheses.

Black section=perfusion defect both in extent and
severity images; grey section=hypoperfusion in the
severity images; white section=normal perfusion in
both images.

seg 6 JREH| (#segs. 6-1, 6-2) L seg. 73_/ED
#RTix, extent image Tk sensitivity 1009,
specificity 33.3%, accuracy 62.5%, severity image
TikEhEHh 714%, 77.8%, 750% OEET,
=FErHRL B

3. RTEEEEoORE

Fig. 6 3BIERE B E—HAKL Y BEMo
seg 6-1 L KGRI seg. 6-2+seg. 7 & T, #ifix
BEHBE LI b D TChHB. Severity image Lo
area 3b O RIBHMRTRIC X v, sensitivity 57.19%,
specificity 88.9%, accuracy 80.0% <, &—xif
BRI L REREOHESTETH 2. —
¥, extent image CixzhFh 57.1%, 72.2%,
68.0% &, severity image iCH, L, R TIER L
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BE, L1, TH, &En

Extent Image

Severity Image

defect(+)
50 0

defect(-)

100 50 100%

defect(+)  defect(-)
% 190 5.0 0 5.0 1?0
#seg 6-1
#iseg 6-2
#seg 7
Total 13 2 3 !

Fig. 5.

Incidence of perfusion defects at area 1 in infarct area mapping.

Open column=the case(s) with rich collaterals; closed column=the case(s) without collaterals.

Extent Image

Severity Image

defect(+) defect(-) defect(+) defect(-) %
100 50 o 50 100% 100 50 ) 50 100
: i 3 i : i L 1
#seg 6-1
#seg 6-2
#4seg 7

#seg 6-1 4 3
#seg 6-2 + #seg 7 5 13

Fig. 6. Incidence of perfusion defects at area 3b in infarct area mapping.

g otz

2. DOBRBEAREICEIT HRE

DG EEXEIC X 5 severity image # W,
seg 6 JRE L seg 7yHE D image LDERF R
Lickzn, Mg 11 fid 7 4Tz o KEH»
BB~ PEEMIC E TRAEDIA L, HETIE
RIBHBEIIC R S22 -7 (Fig. 7). EEEXR
BOHEIZ L Y WRRE I sensitivity 63.6%, spec-
ificity 100%, accuracy 84.0% mD¥E CERLE
Iz.

z #

TI-201 % SPECT iz X v O o =k
TEEFEELND XYY, OFEOBRHE
AEFERCHmELE"Y., &5, ZRTEBEE
Forik (bull’s eye )1, EBREAREIS 2L 0
BB EOERE, EEROENY 2 X Y EMEH
OEICHE T Z L ERREIC L. L LA
5, BERLCEHIRRE ORHICE L TiERHN
HEIc X 5 b DHREL, ZOFHMEMTITERR
HRD o7z,

SEBL T XV EERHEEL LTH LI

in-
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TI1-201 SPECT |z L 3@ BIRINZ DHEE

#seg. 6

#seg. 7

Fig. 7. Demonstration of severity images of 2 typical cases by the unfolded surface

mapping method.

farct area mapping #EZL L. +4bb, Ehi
T4k (LAD) —BRZp% xt4ic, bull’s eye
Fr ko LAD fHis: 8 oo R ICHI K 4 L
(Fig. 3), TEEBIRIFE 72 & I WEIFESR 05 &
% M L7z

Iino & o bull’s eye F5E# FHv #4519 ¢,
ARBIR O BEFEIR 4 B 30 43 ~7 B 30 S3GEI,
ERTTFATHE 7 8 30 25~ 1 1 30 K, Z[EIfE
Beix 1R 30~4 kg 30 HEBICHYE T3 LT
5. Fx bEERIC 1 K 30 o35 E R FATHL &
EERER OSSR & #72 L, 0° L LT infarct
area mapping #{Epk% L7z. Areas 5, 6 {8z
»RH T %, extent image 33 L N severity im-
age IZB T, areas 5, 6 & ik L HIE Licniz,
25 fprh g —xt Rk DIEFE & S L7l & seg 6-1

RGBT, BEPUBECRALZFO2HOHTH
o7z SRR ERBERIC O WTRFMERATWA
W3, LA Eo#ERY 53, 1830 S MHEx WEE)
WRFEFIRDER LT 500 EY L Ebhi.
Infarct area mapping ko> area 1 3P
WZHHY 3 5 2%, extent image 2 TiX, [RIERLLO
REOFEIC X 5 WEIER OHETIL, sensitiv-
ity, specificity & b I RIFAFBERI B, T
g, FEALAEHIERCRRIBER 2 R LT
Wz t, E - AEBIROEMBRIC X 5 BBk
ROMAZOHEP VRIS TH S L OFE
BEELTWwWBEEEbhl. ZhiclkL, FEEA
® severity image [XRIRIBIROFHEO¥IE T,
ZFOPWREIX extent image ICH LT LH->T W
. Thid, EBREE ENRIBRIEETHY,
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%2}’ iﬁ: tFE, 3/

T1-201 SPECT L#EfiRiAZERTCE 2L 00,
EFFERCHEL, i) REMMERHET (1B
Bil) ChaiebELLNE.

%72, QEER % B & 2 WIEH| T, severity im-
age # FV T 0 seg. 6 JRE L seg. 7 IWE D KB,
sensitivity, specificity ¢ L iICBHF Cholz. —
¥, ORI X 5 severity image D#kEt
Tb, THHEREFIOREIC, LEBOKFI—
RnEEFE D, U EOFTRE, bull’s eye &
=, EERETRLL, T severity image Eo
AL ERR OEETFT RO B ER, FKicfRIE
BOZLWHlIcBWT, MRECENCEETH
BZLERBRLTWS. FE—hEEOERERT
—RICLERRO LI 2/3 L &h, FHEED,
SEIOFRLEFBELEVWHREWZ 3. fih,
infarct area mapping | area 3b (FijEEEIZRH
EEQ]) OEREFHT R, LAD JFED 21T, seg.
6-1 WEDHBCHEALEX bW, Thbb,
LAD o #—s e iR 0 25 RHRAL o ERESE & #E
B3 LTcEETHHZLETRLTWVWE. ¥
7=, FIEPLLIcIIF 5 extent image Lo RIBHM
severity image O RBEMHFTRICHLERTH
STeDiE, Z OEMHBAEEINRD b ORIBITEER H
%<, HE (defect) FEEES h, EHEH (hypo-
perfusion) it L Y E okl LRS-

AEOREA L LT, extent image & severity
image D LEHER, TOTEENH, YT L
T, R Y FHRECHERIEETFLIER
72X, EribB (ERER - AE8RE) & 0Bk
bR T REBECHILEIDNS. &b
2, BRI 1) 5 MRS ARRRIE O T MLAE T AT
DMFA A=V T E 2 5HBL, SHROWE
BEO—D L LTERIhATNS.

= B
TI1-201 SPECT iz X 32 £WmiEsHE % B—
DRFTTERICE T 558, ThbLKRTE

BT ER L O RBAREE v, ERITAT
B—HRER ExRic, & ¥#aeEEREEH

RFREOHRE RA . = ofER, LAD Higo
|IE L 7= DOMsME (infarct area mapping) iIZ X
D, LYHALEPIRARESCRRIBEROAENH
ERFETH 7. 2Oz Lid, Do RE—
EH{L B3EBIARD 2 2 W 2 h O EFFEIR % IERE
CRBLTWAZ L DFELTH Y, Bifid 5 \vid
BEFROERILL & bic, XREOBEKIAE R
R CXETAboLELL

E-3 #

T1-201 .0+ SPECT X v {Epk L7z bull’s eye
FRBIUVEBRETRIC, Bx 0ERE LI infarct
area mapping ¥ Mx, ERITFITE—EREIC L
2 HEE L EERE 25 flick T 5 RETHR
RE, ZoCICHBIBROHEL 1T -7 THNR
w¥E, AHA 53 segment 6 /%M 114 (5
b —xt AR (seg. 6-1) JRE 7 4, KR
(seg. 6-2) 557 4 5, segment 7TJ/RE 14 % x5
CHBEER 0BT XY 6B A L. Bull’s
eye EfgbTit, KRFtEERICERERRICT 07
45°, 90°, 135° #iT4 ), ¥ RLHEIZ3I%S
AL, BEH 8- HEK L REL T infarct area
mapping L L7-. Z & mapping ¥ Fiv T, extent
image L severity image ¥R ICHE L 7=.
BRNETCRE 2 DEEAZF—viEonWTHRHL
Iz

1. QRERO FE A E I §l EPRERo
extent image DXIBPOFENEFHTH Y (sensi-
tivity 81.39%, specificity 77.8%, accuracy 80.0%),
RIRIFER OB & TR VWEEFITid, seg. 6 L seg.
7 SR OB BIERAL » severity image o &
BBOBEENERATH 7. (sensitivity 71.49%,
specificity 77.89%, accuracy 75.0%).

2. Bt ABE®ROREHEIC AR
WoOKRBOBENERT H - 7=. (sensitivity
57.1%, specificity 88.9%, accuracy 84.0%).

3. BB seg. 6 FELHET 5 LT, B
-t ERORBORENFHATH > 7. (sen-
sitivity 63.6%, specificity 100%, accuracy 84.0%).
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