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Summary

Cardiac function is difficult to assess in patients with atrial fibrillation due to the widely fluctuat-
ing cycle lengths resulting in variable ventricular hemodynamics. With respect to ECG-gated blood
pool scintigraphy, distortion of the time activity curve occurs due to a summation of irregular cycle
lengths. Therefore, performing such a study has been regarded meaningless. To evaluate left ventricular
function during atrial fibrillation using scintigraphic technique, a new processing algorithm was de-
vised to make multiple gated images which are discriminated by the preceding R-R interval, and left
ventricular filling and function curves were established.

The left ventricular filling curve, obtained by plotting end-diastolic volume against the preceding
R-R intervals demonstrated an impairment of blood filling in cases of mitral stenosis and constrictive
pericarditis, which resolved after mitral commissurotomy in case of mitral stenosis.

The left ventricular function curve, established by plotting stroke volume against end-diastolic

volume, was analyzed according to indices such as * slope’’ and * position ”’. Both of these indices
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were significantly reduced in relation to the severity of heart failure according to the NYHA'’s functional
classification and cardiomegaly on chest radiography. On individual comparisons of underlying di-
seases, the indices decreased in the following order; lone atrial fibrillation, hyperthyroidism, aging,
hypertension, mitral valve disease, ischemic heart disease, dilated cardiomyopathy and aortic regurgi-
tation. The indices correlated closely with ejection fraction. In cases of mitral regurgitation, however,
the function curves were situated to the right and above those of lone atrial fibrillation and decreased
in slope despite the fairly well-maintained ejection fraction. After treatment with digitalis and/or
diuretics, the function curves shifted to the left and upward.

In conclusion, left ventricular filling and function curves based on a newly-devised algorithm of
ECG-gated blood pool scintigraphy are of considerable clinical value in evaluating cardiac performance
in patients with atrial fibrillation. They are widely applicable to the assessment of therapeutic and in-

terventional effects.
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Fig. 1. A representative example of the R-R interval histogram displayed on CRT, where
six cursors are used to preset five PRR-windows.
W1, 2...,, n mean the 1st, 2nd, ..., nth PRR-window.

PRR=preceding R-R interval.
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Fig. 2. Schematic illustration to determine
“slope ” and “ position ” of the left ventricular
function curve.

Slope (0.73 in the present case) is obtained as
coefficient of a linear regression line. Position (82 in
the present case) is determined by a scoring line
(dashed and slant lines) which intersects at the center
of a given function curve.

EDVI=end-diastolic volume index; SVI=stroke
volume index.
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Fig. 3. Comparison of the left ventricular filling curves in various diseases.

In lone atrial fibrillation and in the aged, the initial portions of the filling curves are steep, and the
later portions are nearly flat with the long PRR exceeding 1000 msec. In mitral stenosis, however, the
curves are less steep and EDVI gradually increase throughout the measured PRR.

Abbreviations are as in Figs. 1 and 2.
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Fig. 4. Changes in the left ventricular filling curve in mitral stenosis before and after

open mitral commissurotomy (OMC).
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Fig. 5. Comparison of the left ventricular function curves in each group according to

the NYHA'’s functional classification (top) and with the cardiothoracic ratios (CTR) (bottom).
Note that the function curves become less steep and shift to the right and downward with progress
of heart failure.
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Fig. 6. Comparison of slope and position of the left ventricular function curves in each

group classified by NYHA’s functional class.
Mean values+1 standard deviation are plotted.
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Fig. 7. Comparison of slope and position of the left ventricular function curves in each
group classified by the cardiothoracic ratios (CTR).

Mean values+1 standard deviation are plotted.
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Fig. 8. Comparison of slope and position of the left ventricular function curves in various

diseased entities.

Both of the indices decrease in the following order: lone atrial fibrillation, hyperthyroidism, the
aged, hypertension, mitral stenosis, ischemic heart disease, dilated cardiomyopathy, and aortic re-

gurgitation.
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Fig. 9. Comparison of slope and position with ejection fraction (EF).

Both of these indices correlate closely with EF except for some cases of mitral regurgitation (MR)
indicated by arrows. The curves of MR, which have a decrease in slope despite fairly well maintained
EF, are situated to the right and upward of those of lone atrial fibrillation (right).

— 956 —



100
Case 5 : N.M. Case 37 : F.M. Case 54 : F.T.
Fo 52y.0. m 54y.0. f 74y.0. f
E MS & AR MS IHD
E | ~— Before m—n Before e—e Before
~ | &= Digitalis & O—0O Diuretics ©—o Digitalis
5 Diuretics

0 100  EDVI(ml/m2) 200

Fig. 10. Changes in the left ventricular func-
tion curves in 3 patients with manifest conges-
tive heart failure after treatment with digitalis
and/or diuretics.

Note the distinct shift of curves to the left and
upward.

MS=mitral stenosis; MR=mitral regurgitation;
AR =aortic regurgitation; IHD=ischemic heart di-
sease.
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BRI A 50% LI ETH B2 b5 slope X
BELVWIHR LIERI RSz LR, Th
PEMNTZLOTHSE. ZThbDERKELY, BiE
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TR EBEHRIC DS HES RIS T 52
2, Ao slope 12 X % FMEEE, LEHBNICIR
5Lizvz, ZOITRAENL—DTHAI.
Ak pEEMERRL, BWERTIRL
<, BEFRBIE5HELTRDELDRDOT, O
T LIEBT ARIAR, %A, LR 3
ERZEWCHMY S ETRET S Z LI RAUET
by, —F LEMENCBT 5 0BELBETS
BEROERIFFIAML I TRz b, =
OELICEB LT TR Y B i+ i
EEHLEXZLRSE. L2, fho 2 EEORH
5, +hbbiEHNAE W IE ¥ RBIRILRSE
(AT BIET L, #DMICR ) 2BHE
i % PR, J447 R-R BRR/5%E1T R-R 4
FHAVNE Wi Y, Wit < D3H OIUHEN: 2 58
4% post-extra systolic potentiation FH{L\ DR
B3 3 H I X N TVHEND T, ALk BER
HREESHE DBSICIE, Z DRDEEBPVLETH 5.
X HIZAEIOREAR, VAME—FTTF—#
INE LT, ERICKEROTEEBEARZLEL
L, £ A—CEBMBIZERE 1152 Th-
2. LOLBLAEHLWTZALITY ZhEHWZLE
47 R-R BEERI< L F % — Mg OFRR#RSEE & BE
LY. Zhick ViRBAREOHK L
REOMEPER S, BRICAZSLRESIC
ol
SBIF—ER O BHEE, FREBRSEAA
FCB T 248 XCBEDRERNTSTET
»H 5.

-3 #

DEMREF OO EERMGE B L L, LERF
LTSNy v F S5 7 4 —% AT %IT RR
MERl= L5 — MeZimE L, EERRHibRE
IO EEBEMREERL THRIT L.

1. ESFERlR TR, IS IR
DIMERGI TEEFRHEEP RS, HiFE IR
HYBRRICEENAR L 2 Y, BRFEIRONE
MNAJRETH - 1.

D EMBI o £ AR s

2. AE=Hteihiz A NYHA LEESES
DAERH A ¥ DEERRY R DA EIERE LT 5
L, BEEBELYATHINMEBL, X (slope) &
fiif& (position) iZ X 5 EEMFHE T1X, MEED
KTFELTREAINT

3. EEBOHETIX, slope & position {Z71
SEHE O ERBF] S ORI RETTEE TR T H 9,
ElhE, BMEE, MIEFRAEE, RitEORE,
PEARELLAAE, KEWRFFAGTREEPIRICET L
7=, BIEFRHSETRSE AL ~EL, slope
ET L.

4. PHERINER L AEHREMRIC X 5 T,
HIEFFAFEISESY BRE, —KT5 EHRE B
1.
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