Journal of Cardiography 7: 187-194, 1977

DEMREFGZSIC X .08  Diastolic left ventricular

BEOLZEEOLEEY 2T ¥  volume curve of ventri-

VA7 7 L0E: OFEM  cular aneurysm by left

BplEmz T cineventriculogram with
simultaneous recording
of  phonocardiogram:
With a study of atrial
fibrillation

PR H1T Hideyuki NOSAKA
FiE =R Yukiyoshi ITO

wmil E£5 Yukio TAKAYAMA
BH #®%k Toshio SHIMADA
HEE FE Masahiro GOTO

KT FA Yoshito OOSHITA
wH EF Hiroko MATSUDA
HE &fT Tomoyuki MURAKAMI
I #BTF Yuko NAKAZIMA
EE IEWE Masakiyo NOBUYOSHI

Summary

Six patients with ventricular aneurysm were studied by single plane left cine-ventriculography
(right anterior oblique view) with simultaneous cine-trace of phonocardiogram. Consecutive diastolic
volumes were calculated, and diastolic left ventricular volume curves obtained. Filling fractions
(FF: filling volume at each diastolic phase/stroke volume) were compared with those of 6 cases with
normal coronary artery and normal left ventriculogram. In 8 patients, simultaneous left ventricular
pressure recordings using NIH 7F catheter and P23Db strain gauge transducer or Millar’s catheter-tip
manometer were obtained during levophasic ventriculogram, and FF at rapid filling phase was analyzed.
In addition, 2 cases of atrial fibrillation, one patient with ventricular aneurysm and another with
normal coronary artery, were studied by the same method.
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The results were as follows:

1) Volume increments at isometric relaxation phase were obsereved in both pateints with ventri-
cular aneurysm and normal, but more prominent in the former. Whether this increment is the actual
volume change or the wall motion without volume change should be further investigated.

2) FF at atrial contraction phase was significantly higher in patients with ventricular aneurysm
than normal (p<0.001), and correlated inversely with ejection fraction (p<0.05). FF at rapid filling
phase was lower in patients with ventricular aneurysm than normal.

3) In atrial fibrillation, atrial contribution to the left ventricular filling was not observed.
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i3, TCIRELOBERDY, LERLEI &% e, BEMRICKREEZRD T, EXLESERS
BRICED 2 LxP, § 11 EEER O F K B LICEEXREO6F, Bk BN UHEE
KIZBVT, Reb@ELE SEEZ, Y27V TPy CCU izlum s h, RHIEHR8E» 520 5 A
CHESERICBCT, LERET v aEER DRICEBARER & 1T L, EEER L “aneur-
br—2 LTHRPMEAMEREL, tofkics ysm” WS hic 6] (LT, LEMEE LB
I BIRMARE ISV T, LHFEECEREY )T, 241 PQ B 020 L F, £l E
SRITHRE L 7. EXRBE2~745% OEEHEHM~T2RTH B
(Table 1).

Table 1. Case materials and measurement values

V dP  Atrial con-

Case RR PQ EDP EDV SV EF P dV tribution Passive filling
Normal YI 55M 840 0.16 11 131 84  0.64 3.24 29% 71%
control YM 29F 940 0.18 10 145 93 0.64 3.14 23 77
SM 39F 810 0.16 10 128 8  0.70 3.14 30 6 64
SS 48F 790 0.15 5 128 116 0.91 — 22 65 13
Ml 74M 710 0.18 6 127 97 0.76 — 46 54
KU 33M 790 0.15 6 142 94  0.66 — 10 29 61
m=+SD 813 8 134 0.72 27
+76 +3 +8 +0.10 +12
Ventr. SK 72M 1,210 0.20 20 168 70  0.42 3.84 46% 23 319%
aneurysm NM 64 F 650 0.20 20 120 49  0.69 3.84 47 53
MK 71F 900 0.18 16 143 81 0.57 3.61 60 32 8
SY 6M 700 0.16 3 117 60 0.48 — 65 27 8
CO 4M 720 0.15 14 255 102 0.39 3.44 59 26 15
GY 64M 780 0.17 42 273 120 0.4  4.57 53 22 25
m=SD 823 19 179 0.50 55
+206 +13  +68 +0.11 +8
p>0.05 p>0.05 p>0.05 p<0.01 p<0.001
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TEERES X Sones HIZTITY, EEERE
NIH7F 55 —5 &2V, 12 FIdh.OsEmeE S 4,
EH X HREE 3 6k, MBIRIC TEZRIOEAZIT
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Mk 0 HEHD 100mm TiEgL e, EEFRO
B, NAC #! motion analyzer iz T, area-
length method # B \», correction factor &
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Fig. 1. Levophase of left ventriculogram with
simultaneous records of ECG and PCG by cine-
trace technique.
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%, Millar’s catheter-tip manometer Z{ER L,
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Fig. 2. Left ventricular volume curve (dots) in a case with normal coronary artery.
LVP: left ventricular pressure, PCG: phonocardiogram, IC-PCG : intracardiac phonocar-

diogram.
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Fig. 3. Left ventricular volume curve (dots) in
a case of ventricular aneurysm.
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CRHSEHOREE (Lo 1 BRI+ 5
i (BLF filling fraction, FF) %, 2 >0 cit
B L7 (Fig. 5). P L% O.LEIHEE 5 H o
filling fraction (%, .[LMEEEEICEVT EFEIC
HLEE2EMERD I (p<0.001). ZFEHAL
231} 5 filling fraction ¥, E=F & FIETE

Fig. 4. Outward movement of left ventricular
aneurysm.

Top: end-systole, bottom: isometric relaxation
phase.
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Fig. 7 13, E=Z#EKHE (LVEDP) »
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Fig. 5. Comparison of contribution of atrial fill-
ing (left) and rapid filling to the left ventricular
filling in NCA and left ventricular aneurysm.
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Fig. 6. Relationship between ejection fraction
(EF) and filling fraction (FF) due to atrial con-
traction.
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Fig. 7. Relationship between V/P.dP/dV and
filling fraction (FF) due to atrial contraction.
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(Fig. 10).
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Fig. 8. Left ventricular volume curves (dots) in cases of atrial fibrillation.
Top: case with normal coronary artery, bottom: case with left ventricular aneurysm.
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Fig. 9. Relationship between preceding cycle
length and either end-diastolic volume (EVD)
or end-systolic volume (ESV).

Aneurysm: case with aneurysm, VPC: ventricular
premature contraction, NCA: case with normal coro-
nary artery.

BREVBEANBBFROEKRICELE o0 E ) 1,
SBELIRFEME ZLELDH 5.

EEXRE L OEEHOERICB T EER
Bz, AL DICER -T2 —v R LK.
EEBEE i, Murray 57 RERMEZEREE
ETHRLLLB Y, LEIHEE T conduction
phase iZ k& R FREER LR, LEEHT
i3, DEIEESHICE CERALREERRDHE
K#&RL, Stott 58 AKEPRFILEREIZ OV T
BELTVBRRLFAKD Y — &R L. D
BlkEE B o filling fraction %, IE&E%HREE
LEY, BHSELHHEEEZRL 223, Stott
5 XL EIHE £ o passive filling 2813 3 E=E
FmICEELEX2EREERELT, © AZ0
B, @ £EF - EB0avF5470%, @ @
EFOI VT LTEX bh 585 e H

S V(mi)
50
RR
(msec)
0 500 1000
@® ANEURYSM O VPC
CONCA

Fig. 10. Relationship between preceding cycle
length and stroke volume (SV).
Symboles: see Fig. 9.
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2) LENHEREEH o filling fraction %, L2
BEIZBVWTHEREML (p<0.001), SEFHA
#io filling fraction FET T BEHEMICH o7z,
OFEIMEE SO filling fraction (¥, ERH4ME
LA L7 (r=—0.63, p<0.05).
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