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Table 1 Clinical and hemodynamic data

: SBP DBP HR LvVDd LAD LVEF LAFE
(Sublects Age N (mmHg) (mmHg) (min)  (mm)  (mm) (%) (%)
Normal 58+9 17 124+13 75410 68+8 47+4 3245 6047 44410

HT 57410 12 179423*** 974 13*  65+12 49+4 3346 5846 4549
AP 62413 10  140+21* 76+11 594 7*** 48-+4 374 3* 57438 35412*%

OMI 64410 10 115+£11* 72411 68+11 S1+4** 3645 4849%* 4146
HCM 6648 4 126+6 68+4 63+8 45417 3745 6348 41415

DCM 5848 4  147+16** 68+19 73+13 614 12%** 41 4%* 354 10%** 3646

Abbreviation, SBP; arterial systolic blood pressure, DBP; arterial diastolic blood pressure, HR; heart rate,
LVDd; left ventricular end-diastolic dimension, LAD; left atrial dimension, LVEF; left ventricular ejection
fraction, LAFE; left atrial fractional emptying, Normal; normal subjects, HT; hypertension, AP; angina
pectoris, OMI; old myocardial infarction, HCM; hypertrophic cardiomyopathy, DCM; dilated cardio-
myopathy. *p <0.05, **p<0.01, ***p<0.001 vs. Normal subjects, Values are mean+SD

B (HM:8 44, et 9 44, VHI4ENS 58+9 1% (mean
+8D)), @il 12 6] (BT 4, etk S 4, ¥
Y34 STE10 5%), Pl 10 6 (B4 8 4, Ltk
24, WM 62413 5%), BNVE M RIZESE 10
B CEYE8 4, &th2 4, V-394 i 64410 5%),

NERTLCHAE 4 5] (F30% 2 44, bk 2 44, VA4
6618 %), HLHRBLOAGAE 4 B (B3 4, Aotk L
%, XD 5848 1%) w3 STHI T & % (Table 1).
FAROHE BRI > W IEBLIM A ZER A, Ol
T =7 VRE, EEEY, dBlREESICL V2
Wi L7z, &, Skl Loty v o M <
AT H - 7.

. A %

#k#E (2 Technetium-99m human serum albu-
min (*mTc-HSA) 20 mCi §#7E 1%, Jofhsic 450
EE, HER L OER PRI T & 5B
10° A & ZERiARHE 45° D51 & D L7 = A 2
=S ERT L. T2~ F 5 — b
FHRzE v 1 7L — 24 30-50 msec, 64X 64 < | Y
v 7 ZITTHI 600 MAR I L 2. Z0thh 7 —
W37 2 T A SRR R <% & A D
BT X IIEFIO R EBIRL 2. # 7 —FFD
EEIGERGG TEER L OLEFE O UK % 3%
EL, EEIEERSMG I CAEERMICEOERZ
BREL Ay 2759 KAy b &L (Fig 1).
i b X Y EE L EF o Time-activity curve (LV-

TAC, LA-TAC) L o -k otz 77—y =
NKIETZ ¢ v 7 1 v 7kic Tk o (Fig. 2). L
7 — L R %ICB E— F & A M £ — R
T a— RS L, MRk 45 iAo =
a—E—LxHAL, KERRE S % £ TR
Xy U EfToI.

IV. (LHREFRIR

1) Jesggbhg (LV-TAC) Lz okt
B D LU o e I ERE O fRE 2 T L 7.

@ /iEEEHI%R (LVEF)

@ FeEpEEAI A v b CIEBIE L 2 A

KA1 (LVs-PER)10:1D

2) femga g (LA-TAC) L = o— ks ith
BE Y LLF ok e o E FH L .

@ FLpiEHBY % (LAFE)®

@ FKHEEBEAN YL b TIESIL L 2k pik

Kz (LAf-PFR)

-z =, LVs-PER t LAf-PFR o
e T I3E 3 L7z (131422 msec vs.
140+ 35 msec, NS)

3)) Lza—HrbRbESHRERYRS
FOBKERRL Y, #h £ h ERERIA
% (LVEDV), Bk KEM# (LAV) 2 8Dk 0
Teichholz #:13), il 519 o Jigk (Y=11x X183,
r=094, Y (3K & L TRo LA, X 3k
FHEERART) ICE Y BIL, cho k) EE
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Fig. 1 Color display of the left ventricular end-systolic frame (LVES, left panel) and
the left ventricular end-diastolic frame (LVED, right panel). The regions of
interest of the left ventricle (1) and the left atrium (2) were traced manually
along the outer border of the processed images in the LVED and LVES, respec-
tively. The periventricular background regions of interest (3) was traced manually

in the LVES.
LV-TAC LA-TAC
100
e 9 +
]
J 4 |
d d [}
X 1\ ]
T TS e p—————TCT T
: 880mscc 880msec
|
]
]
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Fig. 2 The left ventricular (LV) and the left atrial (LA) time-activity curves (TAC), and
these first-derivatives curves. The peak negative deflection on the LV first-deriva-
tive curve was defined as the left ventricular peak ejection rate (LVs-PER), and
the positive deflection on the LA first-derivative curve as the left atrial peak
filling rate (LAf-PFR).
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Table 2 The values of the left ventricular systolic and left atrial filling functions
derived from radionuclide angiography and echocardiography

Subjects LVs-PER LAf-PFR LVs-max dV/dt LAf-max dV/dt
(EDV/sec) (EDV/sec) (ml/sec) (ml/sec)
Normal 3.2240.95 2.1540.41 346483 204463
HT 2.9940.39* 2.0140.77 3444116 188475
AP 2.9240.40* 1.464-0.37*** 313438 172444
OMI 2.56+1.11* 1.584+0.50** 353496 183464
HCM 4.364-0.05** 1.9240.80 261+119 261478
DCM 2.444+0.68** 1.6240.41* 320453 213444

EDV/sec

LAf-PFR

EDV/sec

LAf-PFR

Abbreviation, LVs-PER; left ventricular peak ejection rate, LAf-PFR;; left atrial peak filling rate, LVs-max
dV/dt; left ventricular maximal volume change, LAf-max dV/dt; left atrial maximal volume change, Normal;
normal subjects, HT; hypertension, AP; angina pectoris, OMI; old myocardial infarction, HCM; hyper-
trophic cardiomyopathy, DCM; dilated cardiomyopathy.
*p<0.05, **p<0.01, ***p<0.001 vs. Normal subjects, Values are mean+SD

4.0

1.0

4.0

1.0

y=0.81+0.32x
= r=0.38, p<0.01
N=57
1 1 1 i ] 1
1.0 2.0 3.0 4.0 5.0
EDV/sec
LVs-PER
y=0.64+0.42x LAD<40mm
( r=0.45, p<0.01
N=43
A
1 1 L 1 il
1.0 2.0 3.0 4.0 5.0
EDV/sec
LVs-PER

Fig. 3 The relation between the LAf-PFR and
the LVs-PER in all subjects and patients. A;
normal subjects, A; hypertension, O; angina
pectoris, @; old myocardial infarction, [;
hypertrophic cardiomyopathy, B ; dilated car-
diomyopathy.

Fig. 4 The relation between the LAf-PFR and
the LVs-PER in normal subjects and patients
with smaller sized left atrium (LAD <40 mm).
Symbols are the same as in Fig. 3.
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mi/sec y=24+0.51x
400 | r=0.57, p<0.001 o
N=57

200

LAf-max dV/dt

400 600

ml/sec

LVs-max dV/dt

Fig. 5 There was a significant positive correlation between the LAf-max dV/dt (LA
maximal absolute volume change in LA filling phase) and the LVs-max dV/dt
(LV maximal absolute volume change in LV systole). Symbols are the same as

in Fig. 3.

BIOEREDRREAEIEZ KO X S5 ITRD .

O ERNHEHAEEREE
(LVs-max dV/dt)
LVs-max dV/dt (m//sec)=LVs-PER X LVEDV
Q ERFEGHARRRELE
(LAf-max dV/dt)
LAf-max dV/dt (ml//sec)=LAf-PFR x LAV
#3518 13 5 — # I8z parallel all-purpose
collimator Z#¥&35 L 72> — » v 2§l ZLC 370
YFLr—varvhATEFERL, FToAECE
il v F oy 7 2400 2fFH L 2. 238, O
Ta—REL LT EEKEREER CREHN SSH-
40A FEMA L.

V. & R

BRCR T AME, Ik, L= a—KETRD
I ERIERPERB LUK KERER, L7 — Vi

ICTROERE, ERE#EREL Table 1 (IR

BREE O FHE DZE DORRTE IZ 1T non-paired t test
PR Wk 18, BEERET, p<005LUT%

BEHLY L LI £ EZEKBEHR LVs-
PER), EFREKAFKHR (LAf-PFR) 3 XU EEIL

FEMAMB AL & (LVs-max dV/dt), ZFE 7
AR AL/ R (LAf-max dV/dt) (22 T
B L oo UM HBEE TH L 72 (Table 2).
EEHAFEHR (LVs-PER) L EFEFEK 7 i R
(LAf-PFR) & o>ft]ic Fig. 3 (77 48k 72 IE OAERE AL
HZohlk., ZZTERRERICLY 2HICHT9,
40 mm {5 D EFNIC RAIE & Y 58V IEFER 324
shie (Fig. 4). % 7z EENMEHABRAELE
(LVs-max dV/dt) L EE#E A KB RE L&
(LAf-max dV/dt) iz {, Fig. 5 IZ;R+TAERIE
DFRBE BRI B Tz,

VI. & - 3

=L 13 reservoir, conduit 35 X UF, booster
pump HREDBEIZBE- L T 519, SEbA
bz, DF—LEICE Y ERLERORFER
R, ERIVEREEE & 257 T HEE o B
DWTHRETL 2.
ERINEOIEE TH 5 LVs-PER L EEFREE
et T 5 5 LAF-PFR o ficBi 7z IEAERE A3 %
b h iz (Fig. 3). ZEFEREAS 40 mm K 0 EF] IR
NIFFEREIC LVs-PER & LAf-PFR Dficis WIE
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HERE S h- (Fig. 4). ZoME L LT, £%,
EROARIRERH, DRBHEMBIVHE~ TK
Lo XA H H (LAV 39 m/~180 ml, Fiy
108426 m/, LVEDV 58 mI~280 m/, ) 116
36ml), F707— Nk DR ERIVHEREE
BIUVERRMGHERER, ZoRKEETHL
THELZETHY, FREEMEOHEMELZRL
TWhWhehtEZIbLbNhS., 22T, ERXLERE
D EEE L a—kL VR, Zhb0fE
ELTS—NVEX VRO IBECRET S Z LTk

VAEBEOMHREZRD . T bbb LVs-
PER, LAf-PFR D Hifi1id llsec ThH5. =212,
BOBOLTa—HE VROIBEREHE TR T
5z rick b, +71 b5 (LVs-PER) X (LVEDV),
(LAf-PFR)X (LAV) @ =iz & Y B {713 ml/sec
LY, BOBOEZRNGHABERKELLE
(LVs-max dV/dt), EEZRHEHAER KR EL&E
(LAf-max dV/dt) #sk®7-. LVs-max dV/dt &
LAf-max dV/dt iz b, IEFEBIA % & hv 7z (Fig.
5). ThbORERIIERIEC X 5 BB EIC
XV EERMKER DSBS FEBIATHWEZLER
k5 L#fEEi &< h 5. Rankin 510 %, A£SEINEE
# o Sl O FEREER T 20% T EH5 O EHE
% 5-10% L84 L T v 5. [Affic LeWinter
B, R#H W o EMER O, PEE T
159,32, LRIT209 L L T 5, Strunk
B EROIKEIC X » Bl ROEMREBR
DEEBDRE~ERET D EHWEL TS, T4
bb, ERIMEE &b ICHEE R RI S
KEF|EhBZ Li2X Y, ERE FERPIZEIICHT
LT bh, 20REL LTEEHEERLET S
LHEINS.

Akgun 519 3> 2 —EEIC & D KEIRIRES
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EERBCEEL?Ex3 LBELTWS. Zhid,
EEb b KBk~ MK 23BEH & 1 5 B KBk D
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WBEEREREE b FREICRTS ES 258 b hEREK
REEMEBZ Y, BROCEEREBIESLS
feviExbh 5. BHFHRMICITE, EFE

25 310 5 (1988)

O 8 & B IERIR S X ORI L, (2

LA ETEIMEIZ L WS, BIEER XN TR EME
Pdp 51820, ERINKEIC L 0 [EIEFERER SR
~EB &3z Ltk o TERTEHAZEIRICH
LT OhEBERESIES NS, UEND, £
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AT LR ENS. SERIbADIADORD EE
INHEDIEE L L T» LVs-max dV/dt &, E£BREFE
FEofgE L LTo LAf-max dV/dt & ofo+EE
Bz, ERMEPEERHICHRCEELTWS
TEEEKRTS. BFLY, RIF L0 3T E
MBI L CERNGH CERERBE M TbhTN
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bh5.
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BAREMOEPMEZ KD T w5 (Y=11xX18,
r=094,Y 3B & L TR =EREEM Xk
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Summary

Effect of Left Ventricular Systolic Function on Left Atrial Filling
—Clinical Study Using Radionuclide Angiography—

Kaoru Fuin, Masaharu Ozaki, Takashi YAMAGIsHI, Kenji ISHINE,
Kazuhiko MATSUMURA, Yuji FURUTANI, Hiroyuki NAGANO,
Kouzo YAMAMOTO and Reizo KUusukAwA

Second Department of Internal Medicine, Yamaguchi University School of Medicine

The effect of left ventricular (LV) systolic func-
tion on left atrial (LA) filling was studied using
radionuclide angiography (RNA) and echocardio-
graphy in 17 normal subjects and in 40 patients
with various heart disease who had no regurgitant
or shunt flow. The LV and LA time-activity curves
(TAC) and these first-derivative curves were de-
rived from RNA. The peak rate of LA filling
during the atrial filling phase was normalized to
the LA maximal counts and was defined as the
LA peak filling rate (LAf-PFR). In all patients and
normal subjects, the LV peak ejection rate (LVs-
PER) occurred at a time close to that of LAf-PFR
(131422 msec (mean+SD) vs. 1404-35 msec, NS).
With use of the following equations, the peak
rates of the LV emptying or LA filling determined
by the RNA were converted from counts/sec to
ml/sec by equating the echocardiographically-

derived LV end-diastolic volume or LA maximal
volume to the LV end-diastolic counts or the LA
maximal counts, respectively.

LVs-max dV/dt (m//sec)

=LVs-PER x (LV end-diastolic volume)
LAf-max dV/dt (m//sec)
=LAf-PFR x (LA maximal volume)

There was a significant positive correlation be-
tween the LVs-max dV/dt, an index of LV systolic
function, and the LAf-max dV/dt, an index of LA
filling function (r=0.57, p<0.001) in all patients
and normal subjects. This indicates that the LA
peak filling rate increases progressively as the LV
peak ejection rate.

Thus, these results suggest that the LA filling
might be affected by the LV systolic function.

Key words: Left atrial filling, Left ventricular
systolic function, Atrioventricular interaction.
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