Journal of Cardiography 8: 473-481, 1978

KEkZEEHHRBIZL 5—A  Echocardiographic esti-

OHEEF X UCEBEAFFEIR  mation of stroke volume

2O HE and mitral regurgitant
volume using new pa-
rameter from aortic pos-
terior wall motion

& B Tadao YOROZU
I 218 Masunori MATSUZAKI
e e HZFEE Takami SASADA
HR B Ken EHARA

AEH OB Ken ISHIDA
N FndE Kazuhide FUKAGAWA
AM B Osamu TANIKADO*
fHk IEHE* Masao SHIMIZU*
A Ryoichi NOMOTO*
I s Reizo KUSUKAWA

Summary

Noninvasive method of the estimation of stroke volume (SV) and mitral regurgitant volume
(MRV) has been still needed for evaluating the severity and hemodynamic state of patients with
mitral regurgitation of various causes. In our present study, the first attempt was done for the echo-
cardiographic determination of MRV and SV among patients with mitral regurgitation (Group
MR: n=21) and patients with other heart disease except ASD (Group No-MR: n=48). A new echo-
cardiographic parameter, posterior wall excursion of the aorta times left atrial dimension (Ao-PWE
x LAD), was correlated with SV determined by the standard Fick method in No-MR; SV=0.372 X
(Ao-PWExLAD)—20.8, LAD<40mm (n=34). SV=0.409x(Ao-PWEXLAD)—-63.1, LAD>
40 mm (n=14). In Group MR, MFV (stroke volume determined using Ao-PWE X LAD) minus SV
(forward stroke volume determined by the Fick method or the thermodilution method) had the good
correlation with the degree of MR determined by angiography. It is suggested that the echocardiographi-
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cally determined SV and MRV using our parameters, (Ao-PWEXLAD) and (Ao-PWExLAD)—
SV respectively, are available for the detection and estimation of the severity of mitral regurgitation.
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Fig.1. A normal echocardiogram in the RAL position.
Aortic posterior wall excursion (Ao-PWE) and left atrial dimension (LAD) are measured.
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Ho#i# 1 BERLUANICITo7c. REBLSER 25
1%, DHEEOBVRI0.LHLAO LD FH
Liz.

(Ao-PWE) 1%, KBIIRHEEED B KATHMLH 5
BREFIETOEBEEHI L, LAD 3HEE
HoOBKREHE L (Fig. 1). £EiiRATHEE
T S OMELE, LEMEM Tk 10 a8 LD
HAEOEE 2 H7=. k¥, LAD ik 232~
764 mm, ¥ 382mm ThHo7-. SV ik Fick
BB VEERREIC L - TRy, LEPEKRIE
#E (VSD) <ix 1.0 v o MBiRmLFEE (Qp/
HR) /L.

Fig. 2 iz LAD m3&\vic X5 (Ao-PWE) o

i'% 7 +. Case 1 Tix, SV=55ml/beat,

LAD=30mm, (Ao-PWE)=75mm, (Ao-
PWEXLAD)=225mm? 723, Case 2 T,
SV % 576 ml/beat & Case 1 LiziFEILIEL
24525, LAD 2 52mm L k&E\view, (Ao-
PWE) it 54mm L /h &<, Z o0 E (Ao-
PWEXLAD) 3 280.8mm? & 75 » T \ 3.
MR #jt No-MR #l¢on (Ao-PWEXLAD)
mDE% Fig. 3 iz ;7 +. Case 3 » No-MR
#lcix, SV=100 m//beat, LAD=31 mm, (Ao-
PWE)=9.5mm, (Ao-PWE x LAD)=294.5 mm?
72 %, MR 28 Sellers Il EF &> Case 4 < i,
SV & (Ao-PWE) i3 = h # h 88 ml/beat,
96mm & Case 3 LiZERILE 2 2+ 3 28,
LAD 78 60mm ¢ K & v 72 », (Ao-PWEXx
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Fig. 2. Difference of (Ao-PWE) related to LAD size in 2 patients with the same stroke

volume.
Case 1 (top).
Case 2 (bottom).

SV: 55 ml/beat, Ao-PWE: 7.5 mm, and LAD: 30 mm.
SV: 57.6 ml/beat, Ao-PWE: 5.4 mm, and LAD: 52 mm.
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Fig.3. Difference of (Aoc-PWEXLAD) in two patients with or without mitral regurgita-

tion (MR).

Case 3 (top). HOCM. SV: 100 ml/beat, Ao-PWE: 9.5 mm, LAD: 31 mm, and (Ao-PWE XLAD):

294.5 mm?.

Case 4 (bottom). MR (Grade 3). SV: 88 ml/beat, Ao-PWE: 9.6 mm, LAD: 60 mm, and (Ao-

PWE xXLAD): 594 mm?.

LAD) ix 594 mm? LIEFickERfELins. &
Hix (Ao-PWEXLAD) # forward SV 2f§
Ef¥HE (MRV) %40 % 7z @18 # M 5% &
(MFV) 2 KBt LT3k tELbRS. Lic
2oT, Uiz forward SV (VSD <ix Qp/
HR) ¢ MFV »2k2% MR Xt ASD %
By 7z No-MR gz T, (Ao-PWEXLAD)
L forward SV (Qp/HR) t oEFRzkdi.
2w, MR Tz (Ao-PWEXLAD) ¥
MFV #%k®, zh& Fick #d 3 v xRk

Tk iz forward SV L pE% MRV ¢ L.

- g
ASD 88X MR #& %74\ No-MR ##%,
LAD=<40mm ¢ LAD>40mm o 2 iz 43F
T, (Ao-PWEXLAD) & Fick s ¢k » 1
forward SV r 0% % »7-.
LAD=40mm <X (Fig. 4),
forward SV = 0.372x (Ao-PWE XLAD)
—208 e (1)
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Fig. 4. Relationship of forward stroke volume to (Ao-PWE x LAD) in No-MR group (LAD<

40 mm).

In VSD, Qp/HR is used instead of Forward stroke volume.
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Fig. 5. Relationship of forward stroke volume to (Ao-PWE x LAD) in No-MR group (LAD>

40 mm).

n=34, r=0912, p<0.001
LAD>40mm <k (Fig. 5),
forward SV = 0409 x (Ao-PWE xLAD)
—63.1
n=14, r=0.960, p<0.001
trhEhIFEFERCHEERE L.

[Fl#kiz, ASD #fF & kv MR #%, LAD<
40mm ¢ LAD>40mm o 2 gic4 i3 <, Fick
# H B\ BRRE ko forward SV &,
(Ao-PWEXLAD) » o B % # % 7. LAD<
40mm Tt (Fig. 6), No-MR g ¢k /- [El
EH#RE2ERTTL, 0 2SD zp#, MR o
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Fig. 6. Relationship of forward stroke volume to (Ao-PWEXLAD) in MR group (LAD<
40 mm).
Solid line is the regression line in No-MR group and dotted lines are its SD.

.50%
—~ ml
o«
I
~ MR Grade
a
(¢} X =1
~ 100 .=
[ o I
§ =
o
>
[
x
g 50 |-
n
°
S .
2
@
" ! R ] R 1 N 1 R 1
[} 200 300 400 500 600

Ao -PWE x LAD ( mm?)

Fig.7. Relationship of forward stroke volume to (Ao-PWEXLAD) in MR group (LAD>
40 mm).

I E2xE, I Ezaf, I E2ORTRTL, T b RO R &2 HF i (Fig. 7).
IEE1x 2SD Nic A 54, IMEE, NMIETIE 2SD MR OBEEEZHETsHiZ, MR §ico
XYV FH~EMLZ. LAD>40mm » MR # (Ao-PWEXLAD) # (1), »3viz 2) Rictk
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Fig. 8. Comparison of mitral regurgitant volume with grade of mitral regurgitation (MR).
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Fig.9. Comparison of mitral regurgitant index with grade of mitral regurgitation (MR).

ALT MFV #k®, zhi Fick d5\vix
BFRE RO - forward SV L2, {MigH
WiEE (MRV=MFV-forward SV) & &g
#® (MRI=MRV/MFVx100) #%}7-. Fig.
8 iz MRV !l EZEE CHELZ MR 0EJE
Lo kxRt MRV 3 I g (F#H+SD:
—5.94+9.4 ml/beat), II g (31.949.5 m//beat),
I B (52.6:9.5 ml/beat) & 7z b, No-MR 2
L 1B MR BLTIARELRD P oI,

No-MR #r IO E»z vz I E MR B0
fl, $X0 T MR e O Eb3 v I E
MR gL o Hicid, ZzhZh p<000l o HE
ERH LRI %7, IE MR gr IIE MR
HLroficd p<00l o BEEEZN A 5 h 7z,
MRI ¢ EE#EECHEL MR OBEEE L0
H# iz Th, MRV L[FE# No-MR gy I g
MR BL TR ARER HbMEno7n, ho
BORICE TR EWEEERA L hic (Fig. 9).
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1. —EaE (SV) OFEH

WEHEICELTRE, EEREShTW3512,

LA L, ZEEIC asynergy 2 5548100, b5\
BLEFRES FREESHEET 5541, LVD
»6 SV 2kparz Lz EEELAES. Zhicw
LT, EERHEM»S SV 2Rk 5 HEBWE, £
) asynergy » 5\ ix FROBEEBICRES
hizvwi EZxoh3s. LirL, Lxza— Tk
LAD L EEAEL OBFRY?, b5k KBk
HEEEE L EEAMEN L BRI L TIRR
EHEEhTW3, Lza—FEFAALTO 1LLE
#Hick I 3 EERHL/LE (LAVC) L SV Lo
BfRRBESh Ty, Bxid, LAVC 2i#
TR LTV 5 L& % bh 558 (Ae-PWE X
LAD) # v, zh & Fick ke iz forward
SV L wpif%# No-MR g c#47z. No-MR
<3 (Ao-PWEXLAD) &t forward SV 33k
EICBVWIEQOMHESSH Y, (Ac-PWEXLAD) %
FHvs z.licky SV 2 Rkpaz LB TEBL
##H Lk (SD=9ml). —J%), No-MR #Hizkw«
<% forward SV=MFV ¢t x5/, MR #
<1t (Ao-PWEXLAD) # #/fl LT MFV

(MFV =forward SV+MRV) 2EHAETH 5.

2. (giEFEsE (MRV) OHE

EREEREIcX 3 MRV o¥FEIC2vwTix, %
BoRENRDH 52351022, MR i KBRS AR
29 (AR) RAPFL TV 3T, WEE KAIL
THET Bz L dRETH 5. FkIC, Lza—
o LVD X9 MRV % k5589 %, AR
&0 3 B\ i A£ZIC asynergy 2 b BEAE
MRV &R 5Z LEIRAETHS. LiL, &
BAEM»S> MRV kw3 5z, EEE¥
EWHr bz a—-KE® L b, AR &ftoF
43 B\ IAESE D asynergy DHFEICIIEBSHh
nwetExXbhS. 4E, BABFEHLL BE
(Ao-PWEXLAD) i, LAVC #xza—[FT

ZizbDTdhY, ZoEEIL MFV &k,
zhl Fick #d 5\ i3 BERE T ki for-
ward SV ¢ 55 MRV, MRI #kp 3z L3
©&%. Z» MRV, MRI 3E=EECHEL
7z MR oBEEE L X<{—%Lk. LkdoT,
(Ao-PWEXLAD) kv MRV, MRI #%% 3
FxoFER, MR oFHEEEZ HET DIk
BICEPRFETHSB. LirL, KEROZEHX
K X - T LAD 28 JoMbsh T3
FEFIY, ZOREMODSE ORGSR L
71-.

1. ASD %#&%#\v No-MR #Tit (Ao-
PWEXLAD) 2% SV (SV=MFV) % EHT
&3.

2. MR Tt (Ao-PWExLAD) Xk v
MFV #3k®», MRV=MFV—forwad SV,
MRI=MRV/MFVx100 £ +3 &, = o MRV,
MRI izk v MR oEEE2HETE 3.
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