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MAHHEHERE AW RILEEEZEICL 5
FEREBED RATIZEE ¥ B WT5E

F  H

it *

(RS T BE—ERER)

BE v/ e—THEz L5 RIDEERECHEERETREAWT, EEBEOEMET 72 ¥

— VAT TR,

16040 EEEZ TH>ORHHL, Tho0EN L b BELAEREREOBREHET S

LA TH oz, i, Froli—EREECHT 2 RAFHEE TicaH S 3HE (peak S) LEKTE
R E TR T 5 HE (peak D) NFTSh, LENMEC X 3 £ZEEO—ERERICAT 5K (AC/SY)
EEDRRFEHRS, EREICERTE AP ICHECEET A LA TEL. ThbD AT A—FIZEBE
EWEOTM T, 141 FOLEBED YL 1054] (74.5%) IZRENR LR, $EEEIZ X 2804 L ez LT
EBPITHRTH o7z, FERE LMERTE L ZRIBICAWS & IR FICBESFD bhic. LidisT,
fAREFORE L, EERECFMEET O £T, #EBRELV VBREOEVWBKETHY, R EFRATHS L

Erbhi-.

L xC®Ic

v —7kick 5 RILDEERE
(RNVG) i1, FBMAESHEEREELELE LTHEY
EHRICERASA TSI, REickvBohs
IR R RE AR (left ventricular time-activity
curve) B X U= o B [E #4 gh A (activity-time
function curve) s SFiA DT A — 2RI S h,
ZORKRAE AEVERISA TN B 451010, 1)
LEAs, TAbno T 2—21F, ZhZEhfix
DIEELTRIERDZEHEL, AT 2 —F[H
DHEBFRR L 2MBITIIAMETH S.

bhbhix, RNVG o F—# L BH K&
RISAL, &7 2 — 7 0MEBRERESICHE
L, $Z0DRT =500 b 5 BRELEEHER
EOBEEHET I LAAETHS Z L EHE
* FRFEFHBAE
ZfFtETH2H
Bz f  tE10A 9
RREERYE  FREHZEESR (B259-11)

FERFEFMANF T
# W i

L7210, Z ofiidEFER TR, SF — iRk A]
RETHD LA, DERMCE2EERHIK
AC) REBIZRIETED. Lhi-T, KK
IV, HLWEELIEBTEI 3R D 5.

Z T, FWEO BT, MHERRE?HE
BNBNE— UL E LWIEEL, ER1 60
FZRONRS 2 — 7 L BRI L, Z0BEKREA
WERETz L L.

IL WREAE

Xtz Table 1l ZRFTZLL, DHICRED
FoohinwgeEE (CR) 194, MERBEE
(MS #) 3 4, HiEHFAFHLRL MRE) 5S4, K
BIRAFASHAE (ARF) 44, 5 oM B E
(DCM ) 4 £, REREIFAZEME O 7 E (HCM #)
54, BILE HT #) 344, FUAE (AP B 174
B X UBIBELAHEZE (OMIE) 69 £ D 160 4,
Bk 1314, Lt 294T, FEnTl18RE» H835%,
K 564BTH S, MERAICES W TIRAEFESR
RFRETH - 7=,

FEIZT TIZHRE Lo 2L < 90Te ARNER
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Table 1 Subjects of present study

Number (male : female) Age  (mean)

Control (C) 19 (13:6) 20-68 (36.8)
Mitral Stenosis (MS) 3 (211) 45-47  (46.3)
Mitral Regurgitation (MR) 5 ( 41) 38-61 (49.2)
Aortic Regurgitation (AR) 4 ( 2:2) 31-81  (60.8)
Dilated Cardiomyopathy (DCM) 4 ( 4:0) 46-72 (54.0)
Hypertrophic Cardiomyopathy (HCM) 5 ( 41) 19-60 (46.4)
Hypertension (HT) 34  (26:8) 34-75 (54.1)
Angina Pectoris (AP) 17 (17:0) 38-82  (57.1)
0ld Myocardial Infarction (OMI) 69 (59:10) 18-83 (56.4)
Total 160 (131:29) 18-83 (56.4)

LV Volume Curve

R WS YS! NN AN N [ S Yo |

T 17 11 71T

11 1 1 |
1T 17T

du/dt@ry\
\: —— A /_/J

T T T 71

leadicdld

Phase Plane-1

T 17111

| I T |

1T 11

N T

Phase Plane-2

Fig. 1 Phase plane loop (right) was constructed by combining left ventricular volume
curve and dV/dt curve (upper, lower left, respectively). (example of type N)

Rk (RBC) 370 MBq (10 mCi) % F 7z B
LDEMFE#EICL Y, BFRLIHERSY v/
NFr—TRY v FL—va v AT E—ThHB
7u it s =2 2—7RRG-602)TCF— 7 %
IELY, F—2 0+ 7Y v FEERIE 10 msec
T, INEERIZ 60sec b L. BobhiTF— i3
RS-232c #— 7 A% M1 LT DEC #f#fil=4( 7 v =
vEa—# (LSI-11/23) i % &L, K7 u v
—5F 4 27 BiZiEE&E LI,

=R REfE#R1Z, Fourier o 4 k¥ I
T74v74 v 2ITVWE#EBRLE (Fig. 1). =

DEHERR L7z g2 & BEEIOME (dV/dY 255
L, dV/dt gh#g 2H#iviz. Zh b= o0 H#R» b,
HEhicEZED vy b (R EZAH, i
dv/dt # 7w v + L, ALAEME % #E L7210, Fig.
1 0F EoFRFTIEEICBREAE R, AT0X
RCIR—EHHEN 10012725 X S ICRKR L.
PAEERTITIE, 1.DEA#HE—DoOME LY
— 7LV EFHEBEEERY. IV LTHO
B T EF IR TH 5. MR T A
FHRKUGESR (PER) %, @& & AT RKKRH
5 (PFR) #7~7. R O EILRICE B KE
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ftEE®R T 2 v 7c REDEBRKRIC X 5 2280 #Tc BT 5% 25

gL, ThICKSLDERMEIC L 3 EBRME TR
FTINERFEOZ oD, ZOBREDHOIFEIZ
DREISEIC X 2 HXEESREAHE (AC) ThH b,
BERIEOE[RLES. LeioT, TDL—
713 EEERHSE (EF) & % w3 AExts—EHH
2 SV) ke hhidgmsmicEL 2y, dv/dt
BREL BRERESRCEL 5. DErs,
AR #R < it EF & 5 Wi, SV, PER, PFR, AC
BEIW® AC 0B KRFEHR (peak AC) » 5>5m 2
SRA=EBR—=2DN—F itk TENS.

N—=TDRE— IRV — T DOEREER
T25b0 &), HRHIASh3 L0 (DA,
IHFEIERIEHIIC Ao 3 Lo (M B, IiE#Hic=
SOERHRLNB D (SSHE), HLEHIC=>0
EHH5H0 (DDHE), ACHEDLAAENDL D
(NACH), BIUVZhbDREEORLAZ WL D
(N %, Fig. 1) i 43 L7 (Fig 2). &3, MA
i SEBH LW DEO—HAEGEHh, SSHES
2WiIDDRZ, ZhZhSE S5 vWIDE D
—HTHB.

Watxtg & L7=%5 2 — 413, EF, 1/3EF, PER,
PFR, PER ¥ CIZBRH L&D SV ioxt+ 5%l
& (peak S), PFR % TIZHLER L 7= &FE D SV izt

S

+ % %4 (peak D), AC/SV 3 X Ut peak AC T3
5.

m. #% =R

MHERTICL 27 — v EOFERE Table
2iz7+. 160 4 N %113 974 (60.6%), S &l 34
4 (21.3%), D El424 (26.3%), M E154 (9.4%)
T, CEI9OAILFINRLERLL. SSEIT124
(7.5%), DD #1224 (13.8%) 3 X Ut NAC %104
(63%) THotx.

S &iz1x, MS 1 4], MR 2 4|, AR 1 5], DCM
34, HCM3 4, HT 2 (59%), AP 34

Table 2 Distribution of phase plane loop patterns
among various diseases

Type C MS MR AR DCM HCM HT AP OMI TOTAL
N 19 2 2 2 0 1 22 12 37 97

s 01 2 1 3 3 2 3 2 34

p O 1 1 2 3 1 11 3 22 4

m o 1 0 1 2 0 1 0 10 15
TOTAL19 3 5 4 4 5 34 17 69 160
$$ 0 01 0 2 1 0 O 8 12
m o o 1 2 1 1 4 0 13 22
Mc o o 1 0o 1 o0 1 0 7 10

— —

N
J
.

AW
/

N

N

]

Fig. 2 Examples of phase plane loop patterns. See text for explanation of types. Type N
is in Fig. 1.
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Table 3 Comparison of the parameters among various heart diseases

EF )i EF PER PFR

peak S peak D | AC/SV | peak AC

C 67.0+7.0

14.1£3.8 | 3.31+0.35 | 3.54+0.46

53.2+7.7 |403+34 |181£3.1 |1.34+£0.24

MS 720+1.0

* * %
16.4+26 | 3.13+0.12 | 2.87+0.21 | 51.2+6.7 |43.8+23 |27.7+10.6 | 1.20+0.92

*
MR 63.4+16.4 | 10.4+3.6 | 270+0.82 | 3.58+1.04

544+76 |346+14.0|145+44 |1.08+0.33

* %k * *
AR 60.3+£12.0 | 10.5%8.7 | 3.05+0.51 | 2.35+0.97 | 53.5£11.4 | 47.1+£20.0 | 25.0+8.0 | 0.95+0.49

¥k * % *k * ok *K
DCM-|29.3+18.5 | 11.7£5.7 | 1.43+0.81 | 1.30£0.45 | 47.1+10.2 | 37.9+5.7 | 37.0+18.1 | 0.40£0.17

*k ok
HCM |836+7.4 |12.0+8.2 |4.48+0.45 |3.64+1.21

*
51.6+9.8 |37.3+12.0 | 26.8+12.5 | 0.92+0.41

HT 68.4+8.8

* % *k *
14.8+6.5 | 3.48+£0.60 | 2.94+0.71 | 51.0+7.9 |40.6+7.5 |25.0+7.6 |1.13+0.38

AP 68.4+9.1

* 5k *k *k
12.5+5.6 | 3.31+0.54 | 2.80+£0.51 | 49.3+8.2 | 41.4+11.9 | 26.1+7.6 |0.92+0.26

* % ¥k * % * *%
OMI | 49.6+159 | 14.4+6.5 | 2.63+0.87 | 2.24+0.85 | 48.2+8.5 |43.8+11.1 | 26.5+8.7 | 1.13+£0.52

(17.6%) 3 L Ot OMI 20 f1] (29.0%) A b T-.
D #izix, MS1 4, MR 1 f, AR 2§, DCM
341, HCM 14, HT 11 4] (32.4%), AP 3 45
(17.6%) 3 X 18 OMI 22 4] (31.9%) 23H: & 7=,
M %liz iz, MS 15, AR 1 fi], DCM 2 f, HT 1
Bl (2.97) 8 L U'OMI 10 4] (14.5%) 234 b1 iz,
SS #izix, MR 1, DCM 2 #, HCM 1 {5
& OMI 8 473, DD %213, MR1 5], AR 2 4,
DCM 1 4], HCM 1 {5, HT 4 {5] > OMI 13 {53
NAC #iziz, MR 147, DCM 1 f, HT 1 {5 &
OMI 7 filhi % bhi-.

Table 3 IIEBRI DK 5 2 — & O+ EY
REZTLELDOTHS. BEITRTCELD
FTRHED RV t REEZIT- TV 5. EFEKD
7z MS, MR, AR, DCM Xk f HCM i1
fEL LTEEDTH LA, HT Bz, PFR 2.94+
0.71, peak AC 1.13+0.38 L A & 2/ T, AC/SV
X 250476 LHBZFIZKTholz. AP B3,
PFR 2.80+0.51, peak AC 0.924+0.26 L F &2/
T, AC/SV {2 26.1+76 Lt FEIZKTH o1=.
OMI # < i1, EF 49.6+15.9, PER 2.6340.87,
PFR 2.2440.85, peak S 482485 rzhZhH

* P<0.05
*% P<0.01

#FIZ/NT, AC/SV i 265487 LAFEIZKTH
27z,

Table 4 1332 — L RDEF N5 2 — &2 DEHHL
BERETHS. TXTNBLOMO M DK
Wt BEYfF-o7. EF 3 N &l 62.1+13.9, S #
51.1£21.0, D % 54.7-18.3, M %l 44.4-23.1,
SS %I 38.3+21.7, DD # 50.9+19.4, NAC %!
49.1+14.1 L N B3O+ _RTOBEIZHLTEH
B2k TdhHo7. PER i3 N #3.0310.70, SS &I
2.10+1.01 © N BIR HFEIZKTH -7-. PFR %,
N #12.76+0.81, D %! 2.36-0.93, SS %I 2.18+-1.37,
DD # 2.10+£0.81 LAFZEIZ NEIRATH -7z,
AC/SV i3 N #1 229483, S #l 27.6+-11.0, D &!
28.04+7.1, DD %I 30.3+8.1 & N BIRFEIT/IT
% - 7=. 1/3EF, peak S, peak D }5 X (X peak AC
CREEERRdE o0k,

ERF 2 —2HOMERRE RS & AC/SV 12
PFR L o [§ic y=4.19—0.06x, r=—0.588 (p<
0.01)  FELHIBEBEL S - 7= (Fig. 3).

BRFA—B L REBHEANOREE CHEHO
Y L2 BERZECEEh VWL 0) o HEEE
% 7% L (Table 5), EF 13 DCM #£ (100%), OMI
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Table 4 Comparison of the parameters among seven patterns of the phase plane loop

EF M EF PER PFR peak S peak D | AC/SV | peak AC
N 62.1+13.9 | 13.7+6.0 [3.03+£0.70 | 2.76+0.81 | 49.6+8.9 |43.3+12.8 | 22.9+8.3 | 1.09+0.45
*k *k
S 51.1+21.0 | 129+5.7 | 2.76+1.13 | 2.53+1.15 | 50.7+9.4 |39.2+8.6 |27.6+11.0 | 1.12+0.54
* ok ! * % ] * ok
D 54.7+18.3 | 143+7.3 |3.05%+1.04 | 2.36+0.93 [ 48.6+8.7 |41.9+9.8 |28.0+7.1 |1.09£0.55
* %
M 44.4+23.1 | 11.8+£6.5 |2.68+1.40 | 2.36+1.13 [ 49.7+10.4 | 41.5£59 |26.5+9.7 | 1.17+0.80
% *% *
SS 38.3+21.7 | 13.3+4.4 |2.10+1.01 | 2.18+1.37 | 52.8+9.5 |40.1+£9.5 |26.0+9.9 |1.20+0.62
* % *k * K
DD 50.9+19.4 | 12.9+54 |2.94+1.30 | 2.10+0.81 | 49.9+8.2 | 41.7+10.2 [ 30.3+8.1 | 1.05+0.60
* %
NAC |49.1+£14.1 [ 141+4.7 |3.11£1.24 | 2.63+0.96 [ 52.7+7.8 | 43.8+4.6 s s

* P <0.05
%% P <0.01

PFR

50 %

‘ Y=-006X+4.19

40 r=-0.588, p<0.0l

30

20

10

o 0 % ) a0 50 €0 AC/SV

Fig. 3 Correlation between the PFR and the AC/SV in all cases.

Table 5 Incidence of abnormal value in eight para-
meters (%)

B (5470), MR (409%), AR B (257%) I2£< # b

- LEF_ 1/3 EF| PER | Peak$S PFR | PeakD | AC/SV | PeakAC ni. 1/3EF T, ARE* (50%), HCM ﬁ(40%),
[ © | DCM ® (25%) it % ¢, PER <& DCM &
L | T3 (100%), MR B (40%), OMI B (6%) I%< %
MR | 40 | 40 20 | 40 20 . N

M| 25| 50 75 | 100 | 75 | 50 bhieas, peak S TIXZ < /MBI B b hID
DeM | 100 | 25 | 100 100 67 | 75 #T®of. PFR T3 DCM # (100%), AR #
Hw | 40 | 20 | 40 | 40 | 40 (75%), OMI #f (54%), HT & (32%) 2 £ <,
(W | 3]/15| 6| 6 | 32| 21|61 | 73 peak D Gix AR & (100%), MR # (40%), HCM
o] Gl 6] ® W) A8 | 8 B (40%) 2% Zbhiz. kI AC/SV i3 AR
oM 54 10 | 36| 10 54| 20 | 52 | 32 2 (7590, MS B (67%), DCM 3¢ (67%), HT B
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Table 6 Comparison of incidence of abnormal value between conventional and phase plane method

e ] D [ 8| 6400 [0+
MS 3 0 1 2 3 3
MR 5 2 3 4 4
AR 4 3 2 4 4 4
DCM 4 4 4 3 4 4
HCM 5 2 4 4 4 4
HT | 34 15 12 27 31 33
AP | 17 4 5 15 15 16
oMl | 69 50 34 48 58 64
Total | 141 80 65 105 123 132

(61%), AP g (59%), OMI & (52%), HCM ¥
(40%) izH 1, peak AC Tix DCM & (75%),
HT # (73%), AR &£ (50%), HCM #f (40%), AP
# (35%), MS  (337%), OMI i (327%) i< &
bhie.

kD RNVG To25 2 —4% T % EF, 1/3
EF, PER 3 X Of PFR # conventional parameters
(A) &L, FETHWE A% =44 (B) LA
m» bHE5bh 5 peak S, peak D, AC/SV XUt
peak AC # new parameters (C) & LTE ¥ 5 —
5 OHBBEE HTH % & (Table 6), CFI T+
TEFRGENERL, KRB 4 FFACK
2 BE1% 80 4] (56.7%), B Tix 65 4] (46.1%), C
Tix 10545 (74.5%) ThH-7. BL Cxilnrfdb
®5 L1234 (87.2%) L7V, A, B, C¥RT%
Bz & 13244 (93.6%) MaohroBEERLE.

Iv. £ %

1. fIfEmEREICONT

PARER AT L, EE o ERE T T
booEREE, ZoRHEEEEEECS R
Yy bFBLDT, —2OHFELIA—T L2510,
ER0RMEC Z offEEEREAVienid,
ESEFOTFT— 22 ERLELOPHBEYTHY,
o reh ATtk s RNVG kb fsh

TW310131) U Ladln, 2hboREET
BohsTF—FTiE, AL—REA—7&Hi<Z
LAEEETHY, SEIOX S B N—FDELRDH]
FIITES V. 272, ESERERBOARE
ThHoHiew, BIRBLRERZTIZ LRIREALE
RAETHS. bhibhofnkavibr by v
LIRBREBICE Yy IV e —T YR TF A, &
RGBSR T 5 b 00, FEfISMEEICERT
WBZ LD, HHASTOREERZ V-7 E#E
TR LNTERSMY, x50z, BE=FME
BLERRSAR AV T, iR RH
P ORI (DBIGEHEEL) BT 27— 50
LoERDRNT ELERIRBHTVE LEBXD
N3850, Lo T, 370 MBq L&D #¥0Tc
T, o7 — 7 UIERRIZ60R [ L ERE T4
Thh, DECEUTEEOLARMNET, B
EoF— 2% ETHZ LLAETHS. £k,
YU AT e—THTER, BABRDICETS
MM Y ETFohad, SEAVWCAL=2=
— Z I BEETEEE & 8 L TRIHBOMEL
RETE3FIEERF b, IVHECEE
DYy FERETE Y.

2, NEA=UHBFIZTONT

RrAEE RT3, EF %3 i, SV, PER, PFR
BXU AC/SV nfEXNFEIREIZE RSN, ThHD
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NI A—FEOHEBRLMBZ EHTES. L
b, V=FZ2OLDOHhLNZ—VREER
BIITIZ LR TER, ZoNZ =0k
BERATAHAB L, SER, EHEEZET IR
BT»% MR, DCM, OMI izBRicA LI B.
L2b SEO EF 2 CEHIIVLAEEIIEL, IX
FEHDEL AL L OIFEEEICL > TELS T
LEFRLTVS., (e@BERILEEEL SIS
HCM #THLEBIC SERR LAY, SED S
FlI+_RCHERTHEZ LD, ZhbbINE
HEELEZ LN B, SSEUT S Blo fRkEIC
HoH, ThbFRKOERBHTAHBA, EF L
PER it b BB Aabh 5. D B3, HEHEE
%%+ MS, AR, DCM, HT 3 X Ut OMI #ic %
{HZbh, Lad PFR & AC/SV NEERRE
ERT LD, FRHOBERIMDL 2 OHLERE
EZroTAELBLE LD 51820, DD &z
D MoK TH 5N, FBOERCADR,
PFR & AC/SV icBEXH35. M A, EHIZ
Db oo, LEECERICET T3 DCM R
OMI iz4 b1, EF REEICETLTW3 LR
iz PFR % AC/SV iZ b BHEERTZ EHEW.
Lo T, DHEIRAHOEELRL TS L
EZxbhs. NAC Bz LEIEELRIETE 2
WL DTH B, EFEIZDT I 104 (6.3%)
Thole. TORIDEF I CHEX IV LFEIZEN
Zehn, DERBETRO— O 2—vLh L
naR, F—FZIREOMLPORMEVNRETH 3
LbEXLN, SHOBNBEEL Licw.

3. LDER#EEREIZDOWNT

$#&k o RNVG Tz, AC EizLERD IIF[E
PHFR R LR/HEFREAVE Z L CRIET 54
ERH o728, Lpliadd, FETRES
IZ AC 2384015 Z LAHERET, SEOBRHT
¥, 16045115045 (93.8%) TRIEMFIEETH - 7z,
ACE»BEBNS AC/SV 13, ERIEEEY
FRTRFTA—=FLLTRBIATWE R, £ED
BT b IRIEE 273 MS, AR, DCM, HT,
AP 83X U OMI THEIREL, HCM TLHE
ZEREWLOOEEETR T M D o 7228732,

%7z, AC/SV i3 PFR Ll 5% L T28&E2%
{, bhbhoBHTbr=—0.58 FE Y
BB 4R 23 o 216:28~32), Table 5 TH B Z L <
AC/SV ToREEOHBHFE R PFR XY v &Y<,
Kz MS BTt PFR 3 RE 2R &+ AC/SV #
HRThB L EbIC, HT B AP B0 X 512
HEHEOREERTVWAEETY, AC/SV 22 PFR L)
b RRENRE o7,

AT ACE» 51 bh 5 peak AC 1%, AR,
DCM, HCM, HT, 5- U AP #THEICEMEY:
5RL, MS, MR, OMI#CHLAEZEIAVLOD
BWERED >, EBEEZRTLONEE
BETIRLE Abhl.

4. FI=BENRSA=Z2[Z2DNT

PIABE SRR ) b7z iz peak S 38 X Ut peak D 23
Bohie. peak S TiHEY F L& BRICKcE
72, BEEEOHBL DRI o7A, peak D
TREEMCEIEVWL DD, BREEN AR, MR,
HCM, HT, AP, OMI ic#% bhi. DCM g#icR
ERIFL RO o), ERTEEEL T
FTRIA—=FLERYIBZLERLTVAS.

5. AR RELERELOLEEIZDONT

e —TEHETILHVWORBE 4008
5 #—# (EF, 1/3EF, PFR $ X 1 PFR) T &
HIERHRZ 141558041 (56.7%), % — L HF
TIT65 (46.1%) TH o723, MHETHE LA
4505 x—4 (peak S, peak D, AC/SV & X
1% peak AC) Tix 105 5] (74.5%) LBRTH D,
RE— UL NHEICE 37 A —2 LS
Abis L 1235@872%) LizY, RERD,T A
—F XV LERLE k. ThOTRTONMTE
EERET 3 L, 14145h13245] (93.6%) LIFEH I
BORTEBBOREERTILNTERY,
REMHEICE 22205 EAEbERLES
LizER%ETH Y, MHERTECHAKERL
T3 eEXONRS. iz, HT gL AP T3,
REROIBETIEBMUTOESTLIREZRE
Aok, MHEERTTRZELACEEEZR
WS Z L RAEETH oz, LN oT, AAEE
BTREZRAVWBRZERXY, YU AT e—T
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DEZEMERTOBHORZIHEES T LA
mENT.

V. & &

RI DEEE BT 2 ESBEEOMITIC, (L4
HRTAEEAL, UToRREEE.

1) [HAEERTONZ—rb THICHELE.
R ER B3 b0, WEliEEL, &
EHICERERD S b0, LEMEEZRTZ
&, #EShIZ.

2) PIFHERRH B, Fiiclc peak S & peak D
DZoODIBENE L. peak S ZINFE HIEE
BICE T2 AR LENEECRI A o7k,
peak D (IR ER; IC/KEZ R L, PFR &[H]
ZoFREERLE.

3) DEUE#EE £ 58 3 AC/SV & peak AC
DREREL Y LI EICBS LN TER. Zhb
DR, LENEELX R TRATERL REE
BHxbhiz. £, AC/SV & PFR L oz,
r=—0.588 LAFRAYHEBEBRED > .

4) (MEERTECIZSFZ—UHTR, B
HEORHRIZ 4619, LIER DT A—2 D
HR(56.7%) X » bIEETH o7, L Lird,
PHEERTICE S 42507 2 —FICk B RHE
X 74.5% ThHY, NE—VHILHELEDbES
L 872% bhote. &bIT, PERELMMEER
RELERATS L, REMES MBI R 93.6%
LIHEICHmWRLE L o T

UEXY, voinre—7Ex AV RI O
EEREIC, MHERTEEATIZ LI, EE
BECEITCERTH 2 Z LASRENE. RRRC,
FEEOWEMNE, VEO Rl TRERE, H#HFEL
THHEEORENAETH AR LD ELEE-T,
BREERTHE LELONI.

FRXOBERIE S| EEARREEARE N,
FMEREKEFSKRE, 2T AEAKEZSRE
(i) 3 LUH 28 EAFKEFERE (R 12BW
THEL.

WEE I MEKZBICHD, RFELLM» L IRE,
TERN W R TR SR B SR

27 # 1 5 (1990)

FEHWLET. T/, REBIHAR VRV NEE
#HE I DEEEF L OV ITEEERE=EOTMELICD
Bt LET.
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Summary

Phase Plane (Volume to Volume-Time Function Loop) Display
of the Data from Radionuclide Ventriculography
Obtained by Single Cardiac Probe System

Michiru IDE

Department of Internal Medicine, Tokai University School of Medicine

To assess the left ventricular (LV) performance
more sensitively, a new display method of phase
plane (PP), displaying volume and volume-time
function (dV/dt) in a single image, was applied to
radionuclide ventriculography obtained by a single
cardiac probe system. In this PP loop, the width of
the horizontal axis indicates relative LV volume,
and the height of the vertical axis indicates dV/dt.
The direction of the rotation of this loop is
clockwise. We classified 160 patients with various
heart diseases into seven groups, according to the
configuration of the loop. And we proposed two
new parameters, named peak S and peak D, from
this PP display. We can easily detect the left atrial
contribution (AC/SV) and its peak rate (peak AC),
which are very sensitive parameters for detecting

the left ventricular diastolic function abnormality.
With these parameters, we can detect 105 patients
(74.5%) with abnormal LV function out of 141
patients with various heart diseases. However,
with conventional parameters (named EF, PER,
PFR, 1/3 EF), we can detect only 80 patients
(56.7%) with LV dysfunction. Therefore, we con-
clude that the single image PP display is a sensitive
method for assessing the abnormality of the LV
function, not only by evaluating the conventional
parameters, but also by analyzing the configura-
tion of the volume to volume-time function loop.

Key words: Radionuclide ventriculography
(RNVG), Single cardiac probe system, Phase plane
display, Sodium-iodide probe, Left ventricular
function.
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