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HE P DB LS 35 0 % K6 L B0 2 S ) 0D AR

—9mTe S A= iz k BRRE—

AR FERE*
AH R R

R OE*
EA*

B O FTEEBAY

EE ¥ 104, ERIERERTZESIES (CAD) 22 flzxtfic ¥nTc L7 -V A=V Tk
TRFFCRITL, ZEAHM#R LY early diastolic phase index (rapid filling Bl T D EEF-I7E i & BE,
FR-in-1/2RF) 2k % L L i, rapid filling OF DK (1/2RF) TOAERILREESIRNXZ REFL 2.
CAD TixfE#flic ik L FR-in-1/2 RF 35 EIZI&L, 77% T FR-in-1)2RF 0 & EHEER L. @EFEHITI
1/2 RF T EEBEDS endsystolic (ES) perimeter X Y 4L FizfFEEL 7245, CAD 22§55 194 (86%) T, W
NrDEZRIRIZEBW T, 1/2RF ToE=E D% ES perimeter {2 &7z % (no movement) 7>, ES perimeter
DN FHIZTEFE (inward movement) L7z, 1/2RF 817 2 B5EHR Y LV, CAD OFENL TR, HE
EBNRDZET R 625 TRIEETH Y specificity 3 9794 & B -7z, 1/2RF TZ=EE)S inward movement %
TRUZERIRIE, F0I13 LAY 8/9) BEER T, [EIRTiX regional ES MiBIES #7223, no movement i T
1% regional ES OBiEix 72 <, WIREHAEZTRHIBRTH -7,

L FC®Ic

EERER (CAD) Itk W T, £ RILERE
REEDSUINMERAERE F I fedL > T 2 0, EEMAE
BED, RY»BHBLEETHZ Z LARES
NTEXRLY, FILETE 9 Te 2Vl 7o ¥
A+ X Y % 7= time activity curve (EEXHEH) »
b LI EBIREEREY, RIS T3 ERENE
BER, 3BT EELLTLEbxE LT
ZREVBIZEINTNEID,. bhbhd 2nTc
T A A=V 7 X VIREH 13 2R 5E
FFHEE (mean left ventricular filling rate dur-
ing the first third of diastole, 1/3 FRmean) %k,
IR, CAD OFEEZRHALI VMY 5 2HH

* FERRBREAE
*»* R/ OTAYN—T=E
25845 A 23 A
Bt S84 629 H
RIRIFER % © KERAIER 25 5-2-2 (8 530)
ERIRBEANE
R B x

7z, diastolic phase index TH 2= L 48l L T &
7250, LhLzhbixz, wiFhdb CADICBITS
EERWBORE 2 EE2ME N b global iz bx &
YT BL0THB. AE, bhbhix, LER
T BT 2 EEFRBEOER & regional 2L 5% 3
TEEHME L, EERMEA L EEBEESOm
X viEtL, CAD ick iy 24ERM 0 AEEE
B R Btk & {7 & %t Lo o RRET L Tz,

I MREAFE

1. xt %

XG4 H 1061 L TEBIARD 1 BLL Eic 75 %50A E
DR FH+5 CAD 224 Th 5.

EE  RE, OEM, WEXE Lxa—X
TOVDEEELLHELL 6L, FEERMEE
FL, LEN BEHXHE, Lxa—KTREE R
¥, »OoEBBRER, EEER LR AL,
7z A BIDE106] (5B 8 B, & 24), T4 47.0
+7.0%% (mean+SD) (36—565%) T 5.

CAD: CAD i, ZEZIUKEHRE RIEHR ISE VW EE
B, +72bbEEFEHE (LVEF) 2355% LI kT,
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O LEBIEEEET VIR 2, IHEEEE) R 23
FE7E L T % hypokinesis ¥ C o] 22 4 2 5B ATZ.
CAD GHEDCBENHEL Y 2HIZ K4 L.
Group I (ZHEZEDEEED I 1141 (5B 8 4], %3
B, FHEE 53.7£8.0 5% (36~615%) T, 11k
RE 3B, 2BURZE 8 T, EHix Table 1 2R
2L ThHB. Group Il ZHFEOHEEDH S
114 (51041, % 141), FH4EH 53.0+7.2 5% (45

~685%) T, 1BIRETH, 28mE4pIT, &
%L, TERBRAEEOFEMIT Table2 12 57R 7.

Group I, GroupII ¢4 CAD L LTIIEEL:
REIOER TH Y, MEFIIRER I »ALULE
B L BIROEF DO HTH 5.

L2FHRZER 21X regular sinus thythm # 2L T
Wiz,

2. H &

L7 —nA A= 72k, all purpose colli-
mator % ¥&f& L 7z Pho/Gamma V&ly v 54 2 5
LILVERE X = a2 v 2 —#— (scintipac 1200) iz
online TEHE LT — & 2L L 7. 90Tc A4k
WNCRILERIC 5 X Ehicth, KR, BAMLT,
Ef & BAlic 10 B collimator % 2% F L 7= £#i4t

20 % 9 & (1983)

{7402 (modified LAO) o 2 A & b multigate
(1 frame/30 msec) T 8 435 — ¥ & IREL L 7=7.
T RIUIEEL T, —EDP R-REFEEZ » 5 5
UHEREL, REPICHERT 2 R-R HEI—E
gk -hsdkLoicLz. LAOnDF—# XV back-
ground #[&E L7721, ZEZE D time activity curve
(BRRh#R) &, ZTo—RMsy (dV/dY sz KD
730, Z oY b L ICEER L LTE
EEFHE (LVEF) %, #REIEE L L TIREH
1/3ic 81} 3 EHEE FefiaEE (1/3 FR mean)®® L,
rapid filling phase D 1/2 I3 17 3 EHEEFKT
FEEE (mean left ventricular filling rate during the
first half of rapid filling, FR-in-1/2 RF) k% iz
(Fig. 1). Rapid filling #& T OB S A BB 08
BOAZRTREBICHBIL X722, HESSHELR
X BEEMNE, dV/dt g maximal filling GLiE
#ick 3 dV/dt RO TER) RO TREMO 2E
FRICTEET SHROThEB Y HEBRE L.
1/3 FR mean, FR-in-1/2 RF & § end-diastolic
counts T normalize L, %7z 1 fROMEICERL
THRRE LSO,

¥ 72, LAO TOEZE %, fLiE#E## (ED-image)

Table 1 Patients profiles, systolic and diastolic functions in Group I

Systolic Function

Diastolic Function

Case Dx Stenosed Sites of Ab- Sites of Ab-
No. CA EF normal Systolic normal WM FR-in-1/2 RF 1/3 FRmean
(% at 1/2RF (sec™1) (sec™?)
1 EA LAD, LCx 56 (=) Ap (0), Sep (0) 1.07 1.35
In-Ap (0)
2 EA LAD, LCx 66 PL PL (inward) 0.91 1.30
3 EA LAD 55 (=) Sep (0) 0.75 1.17
4 EA LAD, RCA 58 (—=) Sep (0) 0.76 1.50
5 EA LAD, RCA 55 (=) Inf (0), Sep (0) 1.46 1.53
6 EA LAD, RCA 73 (=) Sep (0) 1.53 212
7 EA LAD, LCx 58 (-) PL (0), In-Ap (0) 1.02 1.36
8 EA RCA, LCx 55 Inf-Ap, PL Inf (0), Sep (0) 1.25 1.45
In-Ap (0)
9 EA RCA, LCx 55 (=) (-) 1.40 1.73
10 EA LAD 70 (=) (=) 1.48 2.06
11 EA LAD 72 (=) (=) 1.58 2.07

Abbreviations:

CA; coronary artery, LAD; left anterior descending coronary artery, LCx; left circumflex

coronary artery, RCA; right coronary artery, EA; effort angina, WM ; wall motion, Ap; apical, In-Ap;
inferoapex, Sep; septal, PL; posterolateral, Inf; inferior.

(0) means no movement at 1/2 RF.
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Table 2 Patients profiles, systolic and diastolic functions in Group II

1275

Systolic Function Diastolic Function
Case Dx Stenosed . - -
No. CA EF Sites of Abnormal Sites of Abnormal FR-in-1/2 RF 1/3 FRmean
(%) Systolic WM WM at 1/2 RF (sec™1) (sec™1)
1 Ant, M1 LAD 63 (-) Sep (inward) 1.21 1.48
2 Inf, MI RCA 63 In-Ap Inf (0), In-Ap (inward) 0.76 1.40
3 Ant, MI LAD 71 (-) Sep (inward) 0.86 1.22
4 Inf, MI RCA 55 Inf, In-Ap Inf (0), In-Ap (0) 1.19 1.24
S Ant, MI LAD, LCx 56 Sep AL (0), Ap (0) 1.07 1.39
Sep (inward)
6 Ant, MI LAD, LCx 62 Sep Sep (inward) 0.72 1.20
7  Post, MI LCx 56 PL PL (inward) 0.76 1.40
8 Ant, MI D: 55 AL AL (0) 1.13 1.49
9 Inf, MI RCA, LCx 64 Sep Inf (0), Sep (0) 0.99 1.44
In-Ap (0)
10  Post, MI LCx 62 PL PL (inward) 1.04 1.43
11 Post, MI LCx, LAD 61 PL PL (inward) 0.78 1.03

Abbreviations:

MI; myocardial infarction, Ant; anterior, Post; posterior, AL; anterolateral,

Ds; first diagonal branch of LAD. Other abbreviations are same as Table 1.

Cey /

y

n
Ca 1/3 FRm (sec™!):
! Cov/tvCED
:p-m?"}sta
('° FRyjerr (sec™1):
:i—quF- Ca/ta/CED

b———RF——

ay, 1
Tat /\A

Fig. 1 Calculation of diastolic phase indexes. These indexes were obtained from the left

ventricular volume curve (upper panel). Mean left ventricular (LV) filling rate
during the first third of diastole (1/3 FRmean) and mean LV filling rate during the
first half of rapid filling phase (FR1/2rRF or FR-in-1/2RF) were calculated as early
diastolic phase indices. The termination of the rapid filling phase was easily de-
tected as the notch of the dV/dt curve (lower pannel) which corresponded to the
mid portion of the descending limb after maximal filling.

Ckep; end-diastolic counts, Ca; conts increased during the first half of the rapid
filling phase, Cp; counts increased during the first third of diastole, ta; duration
of the first half of the rapid filling phase (sec), tv; duration of the first third of
diastole (sec)
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Fig. 2 Regional volume curves in a normal subject. Left ventricle (LV) at LAO position
were divided into 3 regions (septal, infero-apex and posterolateral) from the
geometric center of the LV except for cardiac base (lower panel of the left side).
Each end-systolic point (arrow) of the regional volume curves (right side) coin-
cided with the end-systolic point of the global volume curve (12th frame) (upper

panel of the left side).

LVEF; 61%, Global FR-in-1/2 RF; 1.70 sec™1, Global 1/3 FRmean; 2.01 sec™!

OEEPL L Y Fig. 2 R ¥mL, LERERE
septal, inferoapical, posterolateral iz 3 3% L, £
segment TORMABREZ RO 2. FEHMBEOL
% regional ES L4 ft137-. zhizwl, EE4
ETOREHBROARE global ES L AfFIF, FiE
17 © D 4% regional ES o global ES (z%}3 % timing
DFHh (frame ¥%) A L7z, 4 segment THD
LVEF, 1/3 FR mean, FR-in-1/2 RF (24 @13 3]
Lisholz.

EEBEEB O | B, LAO 0L 7 — A
A-—VEGE L LTEESHOBE LT 5 13hn,
ED-image, ES-image M &% isocount ¥ T

#H U systolic wall motion DfiE#r# 17 - 727, IE
i, LAO 0= Fig. 3ITRTIEL, B
DB D3 256 >m segment IZX4rL, 45 seg-
ment T systolic wall motion # #DFEEEIZ L Y
normal, hypokinesis (moderate, severe), akinesis,
dyskinesis 12 X4y L7z 43, 4[ENE normal 8 X
X hypokinesis DEFIDHZEY H o -7z, F
7z anterolateral, septum % 72 57 K BHRET T 1T
(LAD) », posterolateral 7= & Bk [E]figd: (LCx)
o, inferior 13 AR EAR (RCA) o Lltlk &% %,
apex, inferoapex |3 LAD, LCx, RCA WFhoik
B THHY 9D LEX
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Anterior View

Ant-lat

Apical

,

Inferior

LAO View
Post-lat
Septal
Inf-Ap

Fig. 3 Left ventricular perimeter at anterior and LAO views were divided into 3 seg-
ments each. Blood supply of each segment were estimated as follows; anterolateral
(Ant-lat) and septal segments represent left anterior descending coronary artery
(LAD) vascular area, inferior segment represents right coronary artery (RCA)
vascular area and posterolateral (Post-lat) segment represents circumflex coronary
artery (LCx) vascular area. Apical and infero-apical segments can represent any

of LAD, RCA or LCx vascular area.

TR A EEEEENE, ES » 5 ED ~{hro T
1frame Tt D BEEEI OB E & {To72h, ES-
image & rapid filling phase o Fiffj> image (rapid
filling phase @ ffjiz frame A3 fELEE aER i [H
X Y ES %Y o frame) (1/2 RF) o &= TEMH

% isocount ¥ TfTV, [Rl—Ed ki display U 7=.

Systolic wall motion D4 FFkIZ 6 -2 segment
B WTHE L7223, 1/2 RF ToZESE perimeter
»3 ES-perimeter X ¥V 4} J5 12 & % I outward move-
ment, ES-perimeter & H7z - TV 5K no move-
ment, ES-perimeter X W N5 I & % B¢ inward
movement * 4 f}iF, inward movement 33 kXN
no movement % JLIEH]EA BEET L Az LTz,

3. HEEHERAR

AR H T 5 A5, mean+SD TRL7Z.
I oA TOESMED #2113 Student’s test
A, SRESUUTE2EREL A L. BFE
PED AT I ER BT T & v 7o,

m. # 8

BHITHET AL — VA A=V 7z bR

o, BEETREROOIHRICEEEE B2 -
7o, ERERETOWMRE OERD, F B2 CAD

group X Y EHFEWEMIZ S - e N A EERIFHE

L 7z 5> - 7z (Table 3).

1. Systolic $ & U\ Diastolic Parameter

EEEHZER (LVEF): Global systolic parameter
L LTo» LVEF &, {###f 64.8+£6.6%, Group 1
61.2--7.5%, Group II 60.7+-4.9% L ZHETHEE
3% Bz o 1= (Table 3).

¥LAEEI$E#E | Diastolic parameter M FR-in-
1/2RF &, @i < 1.714+0.17 sec™1, Group 1 T
1.20+0.31 sec™!, Group II T 0.964+0.91 sec™! &
Group I, Group IT & b fd BEIC b LA & (p<
0.001) DIEfE% 7 L7243, Group I, Group II ®
B IX AL % s by - 7= (Table 3, Fig. 4). 5.8
ES 7235 1/2 RF % T time interval it 3 [T
HE3E% it - Iz (Table 3). FR-in-1/2RF o fgk
WEEDNEHEH S 2SD U ME (1.37 sec™)) %
FR-in-1/2RF 0 EHE TR ERET 3 &, Groupl
D 115 6 5] (55%), Group IT o445 (100 %) A5
REgHEE R L.

fi 5 & 9 —-> o diastolic parameter TH 5 1/3
FR mean |, 8T 2.01+£0.25 sec™?, Group I
<1.60-+0.34 sec™!, Group II ©1.34--0.14 sec™1 L,
Group I, Group II & L@ H I VAR (DB D
p<0.01, p<0.001) iz {&K <, » > Group II i
Group I X W AE (p<0.05) I2/EAs - 7= (Table 3,
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Table 3 Systolic and diastolic functions among 3 groups (mean=-SD)

o HR EF FR-in-1/2RF 1/3 FRmean ESto 1/2RF
Group Age (bpm) (%) (sec™1) (sec™1) (msec)
Normal (n=10) 47.0+7.0 68.4+5.3 64.8+-6.6 1.7140.17 2.01+0.25 128+11
Group I (n=11) 53.72-8.0 68.0+5.0 61.2+7.5 1.20+0.31**  1.6040.34* 133+13
Group II (n=11) 53.04+-7.2 66.8+5.0 60.7+4.9 0.961+0.19**  1.344+0.14**} 13515

*¥*p<0.001 vs Normal, *p<0.01 vs Normal, {p<0.05 vs Group I
ES to 1/2 RF means time interval from end-systolic point to the middle of rapid filling phase.

Comparison of Diastolic Phase Indexes Among 3 Groups

2.00f

:
1.00} !{
- $

FR-in-)4 RF (sec™')

A

Normal Gr I

tp<o.om—A—Ns
P <0.001

Gr I

$
2.00} ;{
-

&
e % i_}
. ¢

1.00

T

Y FR mean (sec')

Normal Gr I Gr I

‘tP<0.01—“—P<0.’05j
P<0.001

Fig. 4 Comparison of diastolic phase indexes among 3 groups. FR-in-1/2 RF in patients
with Group I and Group II was significantly lower than that of normal, but FR-
in-1/2 RF between Group I and Group II was not different significantly. 1/3 FR-
mean in patients with Group I and Group II was significantly lower than that of
normal, and 1/3 FRmean in patients with Group II was lower than that in Group
1. Broken lines of each panel indicate the lower limits of normal (mean-2SD of

normal group).

Fig. 4). Diastolic phase ® 1/3 0 &3, f@i et
T 160+21 msec, Group I T 164+20msec, Group
I T172+£18 mseec L XM THEE E B h o
7z. Z o diastolic phase ® 1/3 »E XX, ES 2
5 1/2RF £ ToOE X D g 33 msec B0 7.
1/3 FR mean D4 4 {gw HE O SEEEH & 2SD
EWUTME (1.51sec™t) 2 ERTRERET S &,
Group I @ 11 4] 6 5] (55%), Group II » 24|
(100%) B ¥EEZ R L. F7 Group I izH W

< 1/3 FR mean MIE4{H % 7% L 72 5 f7/i%, FR-in-
12 RF BEHEZRLIZSHER CEF TH-
7= (Tablc 1).

723, FR-in-1/2 RF & 1/3 FR mean DOz
2324 ¢ r=0.88 (FR-in-1/2 RF =0.93>x1/3 FR
mean—0.24) (p<0.01) DEEE D EMBIFATFIEL
7.

2. AEEHER)

EEIEREES) | R FI2r], EENEEE
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BILIER T o7z, Group I Tix114 2 4] (18
%), 3 segments {Z moderate hypokinesis % Z&%
7o, TR 2EFIRBICHEE L, Wi bkRER
RO XEIK Td o 72. Group I TiE190 %k
ZERBIIRBTFEET 525, TOWN 2 'R (11%)
TUMEEEES R 2 2 LcZ Licin % (Table 1),

Group II T 1145 9 4] (829%) 10 segments T
hypokinesis(9 segment ¢ moderate, 1 segment T
severe hypokinesis) # £ L 7z. Hypokinesis 237F
LD, WFhbEERTHY, ThiZ9E
ERIKICHEY L, Group I T i PAEEEHHARIHK
FHSTEET 5720, 9/15(60%) TULNEEEES) R
Bl iicirs.

FLIEHRE ) |

BE @O TR 2PHREN L ) i
EnNH~0EEESH % ;R L, 1/2RF oRHjics
WTiE, WTFho segment T3, outward move-
ment % ;i L 7z (Fig. 5).

Group I; Group I o 11 f5jdr 8 f] (73%) 45 1/2
RF ToyiRESES) R 2 7% L 7z (Table 1, Fig. 6).
Z DYLREREES) R (X 14 segments, 1058 RIS IC
FHY L7223, = @14 segments §1 inward movement
o L72DiX 1 segment DA T, 5% Y 13 segments
Tt no movement T »7z. F 7o INHg HIEEES)
%> hypokinesis # & L 7z 3 segments (X, W¥h
JLREESESRE 2R Lic. 1088RRON, 9
BRI e W B ARIR T & o 72238, 1 EBIARIR
(Table 1, Case 8, septal) TixEeze NIELER T,
Group I iz W\ TiEfkeze22l; o sensitivity 1% 9/19
(47%), specificity X 13/14 (93%) Tdh - 7=.

Group II; Group II 1142 (100%), 17 seg-
ments T 1/2 RF (2333 5 JLRHIRE EB) B 2 &
7= (Table 2, Fig. 7). Zihuix 12 EEhARBRICAEY L,
FTRUPEEBIRIE TH > 72. NUBIEERTH
o fz. JLIRMIBEES) R E & 47z 17 segments D Py
8 segments T 1/2 RF T» inward movement %
HZizh, ZhidwWTh b BEERICHEY L.

Group II iz3 T 1/2RF T LR L EEESH R
AT X B ezE2 W o sensitivity (X 12/15 (80%),
FEEEHIRRICE 3 & 11/11 (100%) THY, %

DIASTOLIC WALL MOTION

ANT i LAO

Normal

Fig. 5 Diastolic wall motion in normal subject. In
upper panel, diastolic wall motion was analyzed
frame by frame (30 msec each) both at anterior
and LAO projections. Lower panel showed
ventricular perimeter at end-systole and at the
middle of rapid filling (1/2 RF). At 1/2 RF left
ventricle expanded (ourward movement) clearly
in every segments.

7= specificity 1% 100% T - 7-.

3. 12RF (2T 2 E=EEF L FR-in-1/2RF

CAD Group I 114551 6 5], Group II 1147424,
BB % HbE s L 226]F 174 (77%) < FR-in-1/2
RF 0 B¥#E% 7 L. ZHid 1/3FR mean 0
AbFEETH o7, ZhiTKL, 1/2RF THE
WIBSES) R 27 Lcoix, Group I 1145 8 4,
Group Il 24| TH Y, @HEEdHbED L 224H
1945 (86%) Td »7=. 7> FR-in-1/2 RF 2 8%
ExRLI1TH3 25 1/2 RF ToRESHRE 2
sr L7z, iz 1/2 RF ToOEEES) A3 1ES (outward)
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Systolic Wall Mot {80msec)

OK

150 msec

2049 % (1983)

Diastolic Wall Motion

- 210msec

Fig. 6 Systolic and diastolic wall motion in a patient with Group I (Table 1, Case 3) at
LAO position. Sequential systolic wall motion (left side) showed normal wall
motion. Right side panels showed diastolic wall motion. End-systolic perimeter
(vertical lines) was expressed in each panel as fixed figure and diastolic wall motion
(horizontal lines) was superimposed. Numerals under each panel represented the
time interval from end-systole. At the middle of the rapid filling phase (150 msec),
posterolateral segment showed outward movement but septal segment showed

no movement.

THh ol bdb 5§ FR-in-1/2 RF % &5 &
PR LIEBIREELEr o7,

4. 1/2RF [2HIT 2 EEEEE) L Regional ES

CAD 2247, LAO 66 segment T regional ES 7%
BiH & hiz. Outward movement (44 segments),
no movement (13 segments), inward movement
(9 segments) T regional ES o glotal ES |(Z%}
<+ % timing ®¥h (frame ¥%) % Fig. 8 12577

Inward movement % 7i L 7z 9 segments {X, W
Fh ¥ regional ES 7% global ES izl L 2~3 fra-
mes OIFEN (FHF 2.4 £ 0.5 frames) # 75 L7z,

Figure 9 [ZJEHI # 773. No movement Z;xL 72
13 segments T regional ES 7% global ES L4 L
W (Fig. 10), L <% 1 frame »Eh Z5RL,

regional ES o global ES (2%} 3 2 3B# i3 0.5
40.5 frame Tho7%. ZhicK L, 1/2RF T
outward movement % ;i L 7= 44 segments TiZ,

regional ES 7% global ES & [f]— frame 22, Rtk
1 frame OFNTH YV, Z DFEIFFEH04+£05
frame Tho7-. T/ bbb, inward segment TlE
no movement % ;5 L7z segment < outward seg-
ment |z} L regional ES o global ES 2%+ %8
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(%)

Incidence

Fig. 8

M ORI B0 % Ik R EEEEE O fREY

ES & 1/2RF

| s
AY
iy

UT (LAD dis)

Systolic and diastolic wall motion in a patient with Group II (Table 2, Case 6).
Systolic wall motion (left side) showed septal hopokinesis at LAO view. Right
side panels showed end-systolic perimeter (horizontal lines) and the perimeter
at the middle of the rapid filling phase (vertical lines). In LAO view, postero-
lateral segment showed outward movement, but the septal segment existed inside
of the end-systolic perimeter (inward movement).

Extent of Differences

Wor [ ro difference
1 frame
£ 2 frames
66% - 3 frames
50 46%
34%
0utwardw No Movement Inward
Movement (n=13) Movement
(n=44) (n=9)
Segmental diastolic wall motion at the middle of rapid filling period (1/2 RF) and

the differencies between global and regional end-systole. Segments which moved
inwardly at 1/2 RF showed significantly greater delay of regional end-systole (2
or 3 frames, 60 to 90 msec) than no movement segments and outward movement
segments.
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Fig. 9 Global and regional volume curves in a patient with Group II whose diastolic
wall motion was shown in Fig. 7 (Table 2, Case 6). Regional end-systole of the
septal segment (13th frame) delayed for 3 frames in comparing with other regional
end-systole (infero-apical and posterolateral segments) and global end-systole
(10th frame). Left upper panel represents global volume curve (EF; 62%, FR-in-
1/2 RF; 0.72 sec™, 1/3 FRmean; 1.20 sec™1.)

{APFRIC (LHI2 p<0.00]) KTH o723,
no movement % 7 L 7z segment & outward seg-
ment D[z regional ES-global ES difference i34
BEr ol

72 33 fdt%; 151] 30 segments {233\ T i regional ES
X global ES t [f]l— frame (Fig.2) %, A"t 1
frame »¥F¥h T Y, regional ES-global ES dif-
ference (13245 0.3+0.4 frame T, CAD outward
segment <> no movement segment :FHEZEE &
Bholc.

Iv. & =%
CAD 23\ T, E=IEHAEREE 23 ILHEHE

REEITHESL - TAEL, ERBEREEDRH» 8]
BREEETHIZEWR®REhTE MY, Z0
X ) LR, fEk, SRIRMICKITBE
ELD R, FERHIOEABBRIOD X VRLDL
NTERER, EELT a—ED, 99T L7 U ¥
A &L L, EERIREHEER ILRERICE
TAEBRBEILI YV EH2 X ) T 5RAMR
EhTwns. bhvbhb, Te LS —Ng A —
V7 XV BREZEARRY b Lic, EEIR
it x ASEWIERY 13 2B 32/ L LR (1/3
FR mean) ¢ LT& 5%, CAD o2, L,
7238 global systolic function & L T» LVEF %,

regional systolic function » L ToOESE#HEN X
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Fig. 10 Global and regional volume curves in a patient with Group I whose diastolic
wall motion was shown in Fig. 6 (Table 1, Case 3). Each end-systolic point of
the regional volume curves (right side) coincided with the end-systolic point
(12th frame) of the global volume curve (upper panel of the left side). But early
diastolic filling at the septal segment (no movement) was very slow compared
with posterolateral segment. Lower panel of the left side showed end-systolic
perimeter and the perimeter at the middle of the rapid filling phase.

LVEF; 559%, Global FR-in-1/2 RF; 0.75 sec™1, Global 1/3 FRmean; 1.17 sec™!

DB AIBETHI L EREL TEO, L
L, Thbi3ZEELk (global) & L TILEKXZ
Loz EHeT3RALTHY, £E, bhbhii,
EEFEER S regional Iz L 5% 3720, FHEEH
EZBSEHO®E X Y REt &2 Mx 2. %7 regional
diastolic function % ;x4 HL5E Hi B SE 8 2 4 23,
global diastolic function Izt L, & OFREHURIC
CAD OFERXRMT 5% » 5 e, EShb
%1/2 RF TOEEVHF i # E (FR-in-1/2 RF)
L TRET L.

EEREEEES BT 2 R i ey b in <,

AV EFRAMRTUOXFEERAY, FLLTE
FEIEIRRIC 1 B EEEB R A ICEAAB AR TN
5. Altieri 593, fgfE % F 35 100 4] (CAD
5945, no CAD 414]) $834<T, “Z&iE#IcE
FBED 1 CHAB T > TRET 28R E A
L L, Zh# segmental early relaxation pheno-
menon :£&fFiF, ZHIXEEIRE B o FEICH
b b FHIERT 5 2w EEFLEREX » normal va-
riation ® 1 o g/ LIz, KE10E, SATEH
2R B FEk D EERESN 522 HE§) & asynchro-
nous relaxation &1}, ZhPEmELERT
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BHE A RSB L XY, asynchronous rela-
xation PJEE L L TOLHOEMAEFEL 5 5 L8
L7z, #iC Gibson 5191, @EFlICE W TIX
S FERIC ESRIC 1.5~3.0mm DRI~
DEEHAHA LN B, CAD 2V TIXIREREH)
RDXELES K (affected area) 13 = DREEHIC ab-
normal inward movement #7;xL, —3J non-af-
fected area Iz & b % 6 mm % Z %2 5 abnormal
outward movement (% ¢ L 5 compensatory pheno-
menon TH5HLLTHY, EEMEHMICEITS
EEEFNCEL T, BTFLLERO—EZATY
QAN

bhbhiZERIEEN TR, ERCEEZEN
FHL TV BRATORES R L. Z ok
RHEESHREZHETSRALLTI2RF %
BAKEDR, (1) @EFITIRYAZERY 1 frame
TEIZREI LIt 25, HF~DEZDOIIENE
EEHL VEDLNBA, %0 excurtion FEEE T
segment XY £ RLB. Lrl, wTFho
segment {233\ T % 1/2RF (ES X Y 5 120 msec,
ES X Y %5 4 frame) TiXBA & 272 417 B 358 0
bh 3z & (Fig. 5), (2) INiEtkaE & B 4F 7z CAD
T, LERHICH T BESAROMMBHRT
HDN, JEERM 1B MORLVEELLDE
BN HHNBD e, HELBES ORI
LILRAIRN 1/3 DNORR @ L B A 5 2,
1/2 RF (3yEERH 1/3 OB R X Y T35 33 msec
(% 1 frame) B\ timing THBHZ &, (B) L7 —
NMA A=Y v 7 ORBRIZHSL> T—ED R-R in-
terval ZH LR LOREL, REPTICERSLD
R-R interval H3[E]—ER] Tl BB —EICTR TN
5L 5L TWD2, Lo RE 2 EFM T,
$LEEEH] 1/3 B8 o diastolic phase 23313 5 tim-
ing X84V H 5. L L rapid filling o E X
DA OREL 5 1219, LLAKEBRZDY
DOFEEL TR EOEHICLS.

% 7z global diastolic function # 33+ FR-in-1/2
RF o CAD 2513 2 F5REE2 A %70, CAD ©
PEFRERAE D RFAN LA ICH I T & - I iiREH] 1/3
28T 2 EZEFHFHEEE (1/3 FR mean) L Dt

2049 5 (1983)

W#4T-7-. Tablel, Table 2 iz;x3+ 2 & £ FR-
in-1/2 RF, 1/3-FR mean & {2 < F—EFTET
L7z, iR Z & K, rapid filling o E X1
DR OEELZ Tz Wwitd, FR-in-1/2 RF i3,
DHEPRE KRB ZEPBTLOHBROEELE
BEFICHIETE2FA2HT 20, M OEE
DARRIIER (FEO study TiX, DHRERF
EFDOHERF L L TV D LORBELRLAEN
2%) R compliance H%E L { & F L 7<EF T
i, FEEREAOZRTEBENG, WIRHIEHEI ORI
HICEL TR OAEREHF ¥+ % 2 rapid fil-
ling phase BAREA L 2 BIEGIBTFET 5. 0O X
S5hELEEL, FR-in-1/2 RF % 1/3 FR mean
LRAEDMEEEZE T2 LEX bR,

EHRYEEES RE £, 12RF itk 2k
= perimeter )3 end-systolic perimerer & &7 - T
V% (no movement) 7>, end-systolic perimeter X
Y N ICTFEFET % (inward movement) & EHT 5
Z L1z X v CAD 224dh1945] (86 %) THLAEHIEEE
B4 % 7% L72. Global diastolic phase index T
» 5 FR-in-1/2 RF % L <% 1/3 FR mean » 24
&R L7co B2 1TH1(7790) & RRI& <, #L5R
BB ED) R E 2R & ¥ 12 global diastolic phase
index O HREH 27 LIEFIRTEEL h o722
LEEET 5L, @EF 0 CAD ZHicis i) % sen-
sitivity SR EHFERICE BEZ X v © 0, regional
IR AEEFERERE R T 2 = L T, CAD
DLWNRL Y sensitive iz B L EZ bR, &5
LDk S REEEGRE oRMOFA, WEE
BIROBET L TEETH B 2 & T, RETBIRIEL
DR, 215EEHRIK (62 %) TREBIARIRZE D 22 Wi 7]
BETH o7z, Z i systolic wall motion iZ X % 77
BRI OB (3299 X WV FE (p<0.01) iT KT
»3B. %7, specificity 4T TR Y CAD 22
BT O IEPRAEEENRI2E T 1 EENARIR I SRS B
EFEENHBE LT E3, specificity § 97%
Tholz.

F I PEERBSEE ¥ &+ inward movement L
no movement [ZX B L 7=43, inward movement
%55 L72 9 segments P 8 segments & TAHELE
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BT, #iZEELI4 T inward movement &SR L 72
D1 1segment (2§ &z, £72Z H L7z inward
movement %7 L7z segment T, regional ES
25 global ESiz i L 2~3 frames;2h T3 Z & A8
s &hic (Fig. 8). BHEBICE W TiZ phase f2HT
REXY, fEEEREECH UBHERBOENBTE
ET2ZLPHESATVENRY, Zok )R
H o BATHI 7 3 < UASEEZEERIZ 3 (F S regional ES
DIELERZ 2L, FHTHD 12RF 2T 3 in-
ward movement 20U &EZ L, W T early
diastolic phase index DK TFZ &/ L72¢&Ex b
iz, L2 L 22 segments Tix no movement %
-~ L, LAO T»13m no movement segment Tix
regional ES o global ES izx} 32 A & 0 BT
Aohkw, Lal, Fig. 10IR LR ERADD
<, W¥Fiho region » regional ES 1, global
ES L —F L Tw323%, HEFTENR (LAD) DXE
T % septal region Tix, ES %OEERRFED
¥EN A3 inferoapical, posterolateral region {2k, L
TOOTERTHY, T 9Lk & septal re-
gion T 1/2 RF {23%1F % no movement (Fig. 6),
O\ T i global diastolic phase index DK F & L
THMh LD EEXOR, LirL, LR H B
EHREOS LICEMA LD E LT, outward
movement % ;R$A3F DRREEMMEF I L D/ E W
ISLELEETALERXS. LerLsEE, E&
il % T TWik wicw, 1)2RF Tk
LAF BN TOWHITER LR L <.

REETZ 0 b0 OERNFEME, b L <34 re-
gion T o early diastolic phase index ® #3113 CAD
Dz, CAD TOEZEFHORELX IEE T
ATHRLEDh, SBBHLTVWEWLEER

5.
V. %% @

D) {1061, ZERINHEHRE RITF 72 CAD 224
(DHEFEEDBEED v Group I 114, MFZEOE
FEo»Hs Group Il 11§f]) 2xt&ic, Ziikic
OmTe WF— g 2 — 0 F & IEHE, EBTEMI40
Eo2FRAXVEfTL, EXEEMEL D early

diastolic phase index (FR-in-1/2 RF, 1/3 FR mean)
RO D L& bICEEFRERA % regional iz & 5
2 %7, 12RF i3 2k F B ESEE R
L.

2) CAD T34l b L, FR-in-1/2 RF,
1/3 FR mean & L FEICE <, Group I 11§/ 6
#1 (55%), Group II 24| TRFEZ = Lic.

3)) EEAICB W TR I2RFiIZBWT, T
T segment T endsystolic perimeter (2 th REZE
BEDBA & 2> 7244 53EF) (outward movement) %75
L7z, L7235 T 1/2RFiZE )3 EEBED end-
systolic perimeter & E 7z 5 (no movement) 2, b
L< IZANHICTELET 5 (inward movement) 334 %
PLAR B EEh LRI L7228, CAD Group I Tit
11455 8 1] (73 %) (14 segments, 10 BIARIR) T,
Group II <% 11 #5144 (1009%) (17 segments, 12
WERIR) THIREEEESIRE 2 SR, Zhi
UG BE S R o HBUBE X Y HR(P<0.0D)iC
BV, ElAEoREFTHIRSET D specificity 3
9T L EM o Tz,

4) LAO ZBIFBALT—NAr—=V 7LD,
septal, inferoapical, posterolateral T regional
volume curve W THAILcE =5, inward
movement %5 L7z 9 segments T, regional ES
A3 global ESiz bt L 2~3 frames OENZRL T
7z. #175, no movement segment DIFFITIE, %
WE D regional ES OBNIIFEFEL 75 b0 7225,
R T O HFRRH TOERAHE O A outward
movement %55 L7 segment {2 HRT&X b HT
BrTho 1.

5) Global early diastolic phase index Zfil %,
R coEERNBEEHRE LRI L
<, CAD Wi L AR, KEFEHIROZ
W A362 Yo TRIRETH o 2.
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Summary

Analysis of Left Ventricular Wall Motion During Early Diastole
in Patients with Coronary Artery Disease

Michihiro NARITA*, Tadashi KURIHARA*, Kenichi MURANO*,
Masahisa Usami*, Minoru HoNDA** and Keisuke KANAO**

* Department of Medicine, Sumitomo Hospital
** Division of Nuclear Medicine, Sumitomo Hospital

In order to investigate the left ventricular (LV)
wall motion during the early phase of diastole,
multigated cardiac blood pool imaging with Tc-
99m were performed at rest at anterior and 40-
degree left anterior oblique (LAO) pcsitions.
Ten normal subjects and 22 patients with CAD
with normal LV ejection fraction (=559%) were
studied.

Mean LV filling rate during the first half of the
rapid filling period (FR-in-1/2 RF) was obtained
as early diastolic phase index. In LAO images,
three regional volume curves (septal, infero-
apical and posterolateral) were obtained. For the
diastolic wall motion analysis, anterior and LAO
LV perimeters were divided into 6 segments, and
thsy were analyzed frame by frame, but final
decision was made at the middle of the rapid
filling period (1/2 RF).

In patients with CAD. FR-in-1/2RF was
significantly (p<<0.001) lower than that of normal
subjects. Abnormal FR-in-1/2FR (<1.37 sec™1)
were found in 779 of CAD.

In normal subjects, expansion of LV during the

early phase of the diastole was rapid, and at
1/2RF LV perimeter moved outward in every
segment in comparison with end-systolic (ES)
perimeter. But in patients with CAD the following
abnormalities were encountered: 1) In 22 segments,
LV perimeter at 1/2RF did not move frcm ES
perimeter (no movement) 2) In 9 segments, LV
perimeter at 1/2 RF moved inward in comparison
with ES perimeter. These abnormal diastolic wall
motions were found in 839 of CAD and they
corresponded to the segments which were supplied
by stenosed coronary artery except one. In
segments with inward movement, delay of regional
ES (60 to 90 msec) were obserbed but in segments
with no movement only slcw filling of LV were
observed by regional volume curve analysis.

The investigation of abnormal LV diastolic wall
motion at 1/2RF made possible the detection of
stenosed coronary artery in 62 %.

Key words: diastolic left ventricular wall
motion, middle of rapid filling phase, gated
cardiac blood pool imaging, coronary artery
disease.
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