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Infarct size related to
the distribution and
site of coronary artery
lesions studied by the
unfolded map technique
using single photon
emission computed to-
mography
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Summary

To assess the relative importance of the anatomical characteristics of the coronary artery distribu-
tion and the sites of the arterial stenoses in relation to infarct size, 21 patients with old myocardial
infarction and angiographically-proven 90% or greater stenoses (AHA classification) of one of the
major coronary arteries were studied. The infarct size was evaluated by a new quantitative method,
the unfolded map, derived from single photon emission computed tomography (SPECT).

Elevenp atients had right coronary artery disease (Group RCA: segment 1; five patients and seg-
ment 2; six patients). Seven patients who had the large left anterior descending artery (LAD) which
was distributed to the inferior portion of the apical area were defined as Small R, and four patients
with large RCA as Large R. Ten patients each had a significant stenosis in the LAD (Group LAD:

segment 6; six patients and segment 7; four patients). Four patients with significant stenosis proximal
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to segment 9 were defined as Pre-9, and seven patients with stenosis distal to the segment, as Post-9.
Stress T1-201 scintigraphy with SPECT was performed and the unfolded map was obtained
with data of the maximal count circumferential profiles in the redistribution image. Infarction was
defined as a defect below 55%, of the standard value. The necrotic area ratio expressed as percentage
of the defect area to the entire map area was calculated and used as the indicator of infarct size.
Although there was no significant difference in the necrotic area ratio between segment 1 and 2
lesions. Large R had the significantly larger necrotic area ratios (24.9+4.6%) than did Small R
(9.7+4.4%; p<0.01). In the Group LAD, there was no significant difference in the necrotic area
ratio between segment 6 and 7 lesions, but Pre-9 had the larger ratio (30.4+3.3%) than did Post-9

(15.4+7.7%; p<0.01).
These data suggest that the factors related to infarct size are either the distribution of the coro-

nary arteries in the apical area in the Group RCA or the sites of the stenotic lesions relative to the

branching portion of the first diagonal branch in the Group LAD.
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Table 1. Clinical data

DMPHEEDIEAR Y & SPECT REEK

Group RCA
Case Age Sex g:ilzigli;::‘slis Coronar?' arteriographic findings
Segment* % stenosis* Apex** Collateral ***
1 71 m Inf 1 100 Small R +
2 58 f Inf 1 100 Small R +
3 50 m Inf 2 100 Small R +
4 58 m Inf 1 90 Small R +
5 56 m Inf 2 100 Small R +
6 57 m Inf 1 100 Small R +
7 56 f Inf 2 100 Small R +
8 55 m Inf 2 100 Large R +
9 45 m Inf 2 100 Large R +
10 54 m Inf 1 99 Large R -
11 53 m Inf 2 99 Large R -
Group LAD
Case Age Sex g‘];gl:l cc;aslis Coronar‘y arterlograp%uc findings
Segment* % stenosis* Location****  Collateral***
1 48 f Ext-Ant 6 99 Pre-9 —
2 60 m Ant-Sept 6 90 Pre-9 -
3 67 m Ant-Sept 6 99 Pre-9 —
4 42 m Ext-Ant 6 90 Pre-9 —
5 75 m Ant-Sept 6 99 Post-9 -
6 58 f Ant-Sept 6 99 Post-9 -
7 36 m Ext-Ant 7 100 Post-9 +
8 56 m Ant-Sept 7 99 Post-9 -
9 58 m Ant-Sept 7 99 Post-9 —
10 63 m Ant-Sept 7 99 Post-9 -

* according to the AHA classification

** coronary arterial anatomy in the inferior portion of apex
*%* abundant collaterals between the left anterior descending artery (LAD) and the posterior descending artery
**** the location of the stenotic lesion proxinal to the segment 9.

Ant-Sept=anteroseptal; Ext-Ant=extensive anterior; Inf=inferior; small R=inferior portion of the apex sup-
plied by LAD; large R=inferior portion of the apex supplied by the right coronary artery (RCA); Pre-9=the
stenotic lesion proximal to the branching portion of the segment 9; Post-9=the stenotic lesion distal to the

branching portion of the segment 9.

Fikix, WERER 1~4 5 HCEH2 »A)ic,
Sones ki X 2 EIIRIER (CAG), =R L
EEER T1-201 % SPECT % MfflLi-. &
BEARIIAMHEET L I 2 — 7 —IC X 555

WiARTE CSW X vBitAL, 3HMIBET 25W
FTOE)FHAWTTo. KTHEE, BRLT
EHEEREOMBR, LEXE ST HaoFE
& TF (J point % 0.08 B A ¢, horizontal



®mE, EXR, BH, &E»

¥ 7= 1% down-sloping type D& 1mm Pk
DIETF, up-sloping type D34 iE 2mm PLED
{&TF), %age predicted, maximal heart rate o
90% L), double products 25,000 mmHg/min
VU EELEALE L. &TAETOTICI 3mci
EREL, SHI1SMRIVRALOEBEZIT o
%, SHBIVIETAALXF—ENMRE=Y A —4
—EBEEF LY UFH AT, BEUT — 70
BraT+5EZH GCA-90B o x5 L #HWT,
SPECT # {7 L 7= GEEE:E#%: Ex image). ¥
-85 4 BpRgIcFE—%4< SPECT %zfTv,
Bofitk (RD image) 457 7—# LR,
LPO 60 A5 RAO 30 B % T o 180 B 30 S5
T, —HH20BHTIT-7. EREERIZT 1
WE—RHEEFAWIEEREMNETITY, EER
BLOEMGE B RBRINHERT>TWA
V.
EZEMEEHROPLE <= 2 7L TRE LB
Bts % EteME oL EE ROD 2 E L. %
» ROI NTEZD cut-off fEIZ X Y LG EEIMNE
EREL, BRI RADOERRIMNERE (tn) &3k

Left ventricle
segment

Short- axis

»ic. Cut-off fHIZFRTDRFA gk H Y
v & 100% & L7EA (% cut-off) T/RLUTZ.
KIZ%& 25 4 2% circumferential profile &%
Hw, 0EZE36E7 2 MichEL, K£E7
AVINDERAIY VN ERDI. BT OS5I,
RlhEh AWE G X BRI HE Lz DRE
o DESETCOH 20 254 X (2T 4 RE
54mm) ThB. LBEKRFIZEITS % cut-off
fliE, Sz oA THIE 55% & LTaEx
Totz. ThboFu7 44— 5F—4%, Fig.
1 R+ 5k, Sitgo8himz 0EL LT
HORICEER, 120 EofBEE L L LT, A%
T DRI & D EE~IEXREFF IR L TRERM
HEfE L. FRIERARE Y7 A v K
Hyr kg 100% & L7z#E4 (%max count [L
T %MC) 2k -T, % segment (seg.) ¥ 55
PORIEA YV FET, RELFETHI—FKRL
7z

BReMWfTohk7 7 P LAFERICIVED AL
ZOOHEHEERCT, BRAKE O RE HK
(defect) #kD Xk HICED . Thb bLEBE

BASE
0 120 360°

]

1t T
7
IR

I

APEX

THE UNFOLDED MAP

Fig. 1. Method to arrange three-dimensional information into the two-dimensional plane.
Although only 5 slices are shown, about 20 slices are actually used in this study.
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Fig. 2. Method to detect the transient ischemic and infarcted regions using two standard

values.

EXERCISE =image at exercise; REDISTRIBUTION =image at redistribution; 65% Max. count
=the standard value for detecting transient ischemic region; 55% Max. count=the standard value for

detecting infarcted region.

Sept —Lat— Inf Sept

APEX

Fig. 3. Four segments of the unfolded map.
Ant=anterior; Inf=inferior; Lat=Ilateral; Sept=
septal.
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Fig. 4. Method to calculate the defect area.
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Small R

Fig. 5. Unfolded map of 3 patients in the Group RCA.
The infarcted region is shown by the defect surrounded by the 55% max count line (white line).
Upper left: Case 2 with the Small R type coronary distribution, upper right: Case 10 with Large

R, lower right: Case 9 with Large R and well-developed collateral vessels between the left anterior

descending artery and posterior descending artery in the interventricular septum

3-25-87 16:28

Pre 9 Segb Post 9 Segb
KANSAI MED. UNIV

Fig. 7. Unfolded map of 3 patients in the Group LAD.
Upper left: Case 3 with the Pre-9 typed segment 6 lesion, upper right: Case 6 with the Post-9

typed segment 6 lesion, lower right: Case 9 with the Post-9 typed segment 7 lesion.

— 37 —



#g» %7;’ %E’y 1Eh

P<0.01

NS L |
2ok — 249246
16.6210.0 30
13.5=7.8
R 20} R 20
x =
9.7+4.4
3 S
10+ 10
0 S 1 s 0
e t
s | Sy et Rt

Fig. 6. Necrotic area ratio of patients in group
RCA.

NAR =necrotic area ratio; Segment 1=patients
with segment 1 lesion; Segment 2=segment 2 lesion.
Other abbreviations: see Table 1.
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Fig. 8. Necrotic area ratio of patients in Group
LAD.

NAR=Abbreviations: see Figs. 6 and 7, and
Table 1.
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