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. EF1 = 100 = (EDc - ESc)/ EDC

. EF2 = 100 x (MAXC - MINC)/ MAXC

. EF2 - EF1

. Phase characteristics

. Phase characteristics 2 (Phase Delay)
= section PC - min, section PC

6. Varlation

W E W N

Fig. 1 Method of gated blood pool scan analysis. A
LV image of LAO 45 is partitioned from the
center into 8 sections by every 45 degrees. The
end-diastolic phase count (EDc), the end-
systolic phase count (ESc), maximum count
(MAXc) and minimum count (MINc) are
determined from count curves of respective
sections, and EF1 and EF2 are calculated.
Phase characteristics (PC) are determined from
Fourier transformed respective pixel count
curves, and the mean of pixel’s PC of each
section (section PC) is calculated. The phase
delay of each section is obtained as the differ-
ence between the section PC of that section
and minimum section PC.
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FZHBEORKEEZ ZOfEIcT 2 HEARTERIL
7-. ¥£7-, %&X#E " washout index # k3 ic THE
B,

Washout index= (early count—late count)/early
count X HIZHfET B SHEE RS 1XKEL L
TELY, BEMCEREE SKEICHT, L7 —
V8 L superimpose L7z, f4FKfEH & washout index
X S/AAETLICE LD TER L.

4. RBFFEREEHL LHESOSE

JRIFTEEEENT Tablel 0 L S L. i
Wi Lz X 599z, EF2 RAEZESORARIZ R
7L, RFPERCEW 2 EB&E % ~7. EFl
REESEOE O 1T, FLRKRE L IHERS
LWOHRENSEBLNZEHELZFRT. X o T
EF2—EF1 ¥, RFNE8 L EZLAL L TOET)
@ discrapancy #F b5 L i1 5. EF2 | pixel
BT TR ZIREA A — D LR UERE b2,
RigA A —CR—E7-VzEHLTrbELH
fETHY, ERZIIFRHAOL YV PHBRED S D
NH/BET, £TF—FITEW. £, (HEEZ

9 degrees
early image

late image
washout index = (early count - late count) / early count

Fig. 2 Method of circumferencial profile analysis of
myocardial perfusion imaging. A LV myo-
cardial image of LAO 45 is partitioned from
the center into 40 sections by every 9 degrees.
Maximum count in every section is defined as
the section’s count. The section’s count are
expressed percent to maximum the section’s
count that obtained from early and late (after
2.5 hour) image.

Table 1 The classify of regional wall motion (upper
panel), the classify of myocardial perfusion
imaging (lower panel) in myocardial infarc-
tion

Regional wall motion in myocardial infarction
1. Remarkably low wall movement (akinesia)
(EF2<10%)
2. Low wall movement (hypokinesia) (EF2=10%)
3. Phase abnormality
4. Low wall movement with phasic abnormality
4a. phase delay<50 degrees
4b. phase delay 50-100 degrees
4c. phase delay=100 degrees
N. Normal

Myocardial perfusion imaging
(1) Normal perfusion
(2) Hypoperfusion (early image<47.5%)
(3) Defect (early image<47.5%)

Db DDOEIFEAENKE S BB RED 720,
frAHIE phase delay fE# VW THREf L7, 1,28
TEEEEROET, 3ENIMAHEORYE, 4BNIW
ZOSMLIRETH S, RITEEESETIER
BEOEfEEIzOWTay hu—L L VB FHE
+2SD o EFKRE L, ZhrdbikTFh 3
bOEREL Lz, DFREECREX Table1 T
BoZ LN LKL, 3 v hr—Lo early image
DF—F X VA0 Iz oW TEHME L EREREE
B COoRPTE/MEREIRENCSH Y,
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Fig. 3 An example of regional wall motion and myocardial perfusion image analysis.
EF1 and EF2 (left-upper panel), phase delay and variation (left-lower panel)
early and late myocardial imaging (right-upper panel) and washout index (right-
lower panel). The shadows are mean+2 SD areas obtained from healthy con-
trols of EF2 (left-upper panel), phase delay (left-lower panel), early myocardial
image (right-upper panel) and washout index (right-lower panel). This case had
regional wall motion abnormality that 2, 3 and 4 sections were type 3, 5 and 6
sections were type 4 and 1 section was type 1. And this case had 20'T] uptake
abnormality that 6 and 7 sections were hypoperfusion and 5 and 8 sections

were defect.

COREDFHE —28D 1347.5%, Thote. £
REOFIFE— 2 SD DAL 2 IEH## ¥t ik, 47.5%
BTZXR oMz E#ERBLRE L. B
W 2EHIHERT - BRE & V.

F

B RO—Fl% Fig. 3 IR T. ERX L7 —
Mg, BBy v F 77 MEOBITERTH 5.
ZOEFITIE, H23 - ARENIMAEO SRR
AT 3H, ES. 6 REIEESHRKTICALHE O
BEEPAPE L4, 7 XKEIEHCEESRE
BPETFTT518%7R L TWik. EF2—EF1 3%
4:5:-6KETKRKThHolc. DFYVF I IFALT
TS ~SRETHERKTEZ B, HS-SKEH
TIERIFE R LTV, washout index 121x B %
DRI

ImI. #&

Table 2 Relationship of myocardial perfusion imag-
ing to regional wall motion (upper panel).
Relationship of regional wall motion to
myocardial perfusion imaging (lower panel)

Relation of MPI to RWM

Abnormaltiy = Abnormality

= (+) Total
Normal 36 23 59
perfusion (61.0) (39.0)
Hypoperfusion 2 51 53
defect (3.8) (96.2)
Relation of RWM to MPI
Normal P.  Hypo P.+def. Total
Abnormality 36 2 38
— (94.7) (5.3)
Abnormality 23 51 74
(+) (31.1) (68.9)

RWM: Regional Wall Motion
MPI: Myocardial Perfusion Imaging
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Fig. 4 The relationship between the type of regional wall motion and the type of myo-
cardial perfusion are observed on the side of myocardial perfusion. Type 4
abnormality of regional wall motion are high frequency in defect areas.

w H (0)]
o (9)] o

-
(8)]

number of sections

0

N
Fig. 5 The relationship between the type of regional wall motion and the type of myo-
cardial perfusion are observed on the side of regional wall motion. Normal
perfusion areas are founded in each type of regional wall motion.
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... hypoperfusion
... detect

4b 4c

Fig. 6 The relationship between the type of regional wall motion abnormality and the
type of myocardial perfusion. The defect areas are high frequency in the type 4c

regional wall motion abnormality.
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Summary

The Relationship between the Character of Regional Wall Motion Abnormality
and the Degree of Myocardial Perfusion Abnormality
of Myocardial Infarction

Senji HAyasHi*, Takashi Tsupa*, Kenji OjyiMA*, Tsuneo NAGATI*,
Kenichi WATANABE*, Yoshimitsu YAZAWA*, Yutaka ARAT*,
Akira SHIBATA*, Hitoshi HAMA** and Tohru MITANI**

*The First Department of Internal Medicine, Niigata University School of Medicine
**Kido Hospital

We evaluated the relationship between the re-
gional wall motion and regional myocardial
ischemia in fourteen patients with myocardial
infarction by dividing the left ventricular image
into cight sections. We analyzed regional wall
motion by a new method of gated blood pool scan
analysis and we divided it into five types: N: nor-
mal, 1: remarkably low wall movement, 2: low
wall movement, 3: phase abnormality and 4: low
wall movement with phase abnormality. We ana-
lyzed myocardial perfusion by the circumferential
profile method of exercise 201T1 myocardial scinti-
gram and classified myocardial perfusion as nor-
mal perfusion, hypoperfusion and defect. Our new
method of regional wall motion analysis was
shown to be useful because it could detect 959%;

of the areas of myocardial hypoperfusion and
defect. Furthermore, regional wall motion abnor-
mality was observed in normal perfusion areas at a
high rate too. The areas of low wall movement with
phase abnormality were observed more frequently
with increasing severity of ischemia and the areas
with defect image were closely correlated with a
high degree of phase abnormality. We concluded
that the type of regional wall motion with myo-
cardial infarction is related to myocardial per-
fusion but regional wall motion abnormality
cannot be explained on the basis of presence or
absence of ischemia or the degree of its severity.

Key words: Regional wall motion, Phase delay,
Myocardial infarction, Myocardial imaging, Gated
blood pool imaging.
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