R & B Wi CER L & 0 & L 72BIEREIIR SR S E O TRl 41

FEZEPRIC L Lt fEEn e faik & L7
1 REYIR S PA SHAS E2E O AT E

ARE 5 —HR”

= g
EREEEOKBIRAHEAESRE (AR) OEH
TR ZZW 5 LIZREETH Y, HEo L
ZAh, HWREZHET AR 2V, 4 AR O
EEILKRIC X B AEREEOR L WigiE e LT
KERASRE - LEILRKIPAEE L
(RF/LVEDV) %##BEL, CNEIEEL L8,
& (LVESVI< 150 m¢/n?) AR O F4if i i &
BEt L7z, itko L ZinkA#ZE (LvDd) JEIE
ALl TlE, RELVEDV I B ICIKETH » 72
HSLVEDP O FH % fw7z, ERILKIC X 580k
ABBIEDS TS L TWB I b b6, &
EENBWEZEZ bz, BE, HEEOEERE
7 AR T RF/LVEDV #% 0. 150 m¢ ' LA F % 7R 361 C
AT O LPEEERIEANBIE S 2 A REESH 1, B
B BHEIRZAT ) S e E L Z L AVRIZ S
iz,

] B

KR FFAEALEE (AR) FEETLET
ERARAER S FEH L2 < <, FERBBIFIIET TIC
DR ICAT W ELZ LTV A BANSE V. £
DO FERD TV 2 WIEPE AR O 58 T
IZOWTEL DFEHmVEINTE -,

I BV TEAEBEM: AR OFATEIIE/EZE L
fEtERE > DM SN CE /275, FEHLHIZARICE
% LVEDP & LR FEHEFEEMEBETIEN ) T
3% <, AR X MM EREFES LT
WAHZEIEHLE., Z00FTIRELLT

R FERRF MR B A DRI AT ST e SRS B

LVEDVIRF ##3f L7 & 2 A, s lLRIck
KREBIBETAERE o7,

A, MRS ORI C X A LW igfE L L
T, KEMRFHTRE - EEILERPEREL (RF/
LVEDV) %35 L, KEEILIRERED O A 7-BE,
H 48 o M E B PE AR O FAREIG O WE 21T o
7-.

MERBLUFHE

a. MREB X OFH

19834 1 H 7 5 19984E12 A I #2ER L 72181 AR

(Hi BT A BNAR & 82 & Sellers S48 M EE L |, KB

PR A B <30 moHg) 12X L, WEHEZFERK
FREBEBEINEIC B W TREIR T E M (AVR)
% JAT L7z DI3524BITH o 72, D) HAfFHTIC
hT—T ViR, FoAMH, MRCLT IR
HxMITTELZI00B Z2xF L Lz, B, WE
NT =T VREPHITANETH > -2 AR B
X OGN IESAER, BRI OREICTESR
BEEEIORE 2R TER, B X CBEFMEIIERS
Loz,

NROBELIIET4 2 26, ESIE21~T735%, FB
43.5+7. 1% Cd - 7z. #iiHl New York Heart Asso-
ciation (NYHA) LMEREZMEEIZ T 6861 (68%)
WEE27HI (27%) MEE4BI (4 %) NEE 141 (1
%) Thoiz.

FA X 2BIIZAVR & 54T L7255, SH BT
I EIERYB E4T, EATREIRAM, ETK
BRIV C P SR BRI & B RAVMIEBR % il 7.
L7z, KEDIRERT 1230538 D GIK 12 & %[
Z1E T N TFE Al & fifT L7z, vz AT
B2 EBIEM T T, ZDWNFRIZ St Jude Medi-

Presented by Medical*Online



92 % OB OE W 2% #1% (2000)

cal #+ (St. Jude Medical Inc. St. Paul, MN) 83/,
Carbomedics f* (Sulzer Carbomedics Inc. Austin,
TX) 17§l Th o7z, HHLZZALFOF A Xid
21—27mm, ¥3523.7m T o 7-.

b. Wz
1. WS 7 — 7 vt
MBI A T — T IVIRZE R I KBIIR & 52 & AT
L Sellers 7738 ’ﬁﬁv‘ﬁﬁb}i}ﬁ#i‘_?ﬁmﬁﬁ%%ﬁﬁ
L7z, 7z, 2 HARREZ IS TEEERZITV,
area-length £V % il \» T LVESVI, e E PR R
AHELR% (LVEDVI), 1[#AHE (SV) BL U
fERBRHE (LVEF) 28 L7z EZEEEEl
&Y IEEIRASE (LVEDP) % {ll%E L7-.
HoA T — T IOVEERAERRIC Fick ¥, BAMREEIC &
S.fiiE (CO) ZlE L7,
KEIRFE TR RF) I ToOHEICESY
THH L.
RF(%)=100X (SV—CO/HR) /SV
CEEERLVEH LZIELHEEE, CO:
Fick (£ 2 & BT E, HR DA
X 5 |2, LVEDP/LVEDV, RF/LVEDV % & i} L
7z,

LB AR A

*ﬁﬁ IFMALTR, MEHR W12rH), B
Ol 1 — 9 4F, 92, 054FE D 3 RERICH
WCHEAT L7z, M Acis & 0 2 S Mm% % f
LM E— FEICTAEZERNE (LVDd), =
ZIHARIE (LVDs) % HlE L AR BREMHE

(%FS) Z& M L7z, (GBS EEE X RT 5000

(B A 74 BV A7 AfRREH), SSD-730,
SSD- 870(7’13 71), YHP-77020 AC (Hewlett Pac-
kard ), i ME-120A (84 @katt) %

FIFEH Lf_.

c. WaEIHE

1. #iE%ICLVDd 25 IEF #F P T & o 72 fEH)
(2 BT B AR IUHE BE DR ES
HREEMELPACBIFABFHEREICCT

LVDd 25 IEH#E AN (H4BEIC B 1) % 1IEH 55 nm

PLITF) ICHE LA NBELEEELL o7 AR

D 2T, £BD LVESVI, LVEDVI, LVEF,

LVDd, LVDs % [t# L7z, % BFEHEOZEOKE

{2 1% Mann-Whitney U ¥ %€ % Fil \» p<0.05% F &=
L L7,

2. WER & EE O LVDd OGS

1. &[RRI % A TE 7% LVDd 0 1E & B A
DONBELEFILLE» o7 ABDO2HIZBNT
MEHLVDd & #EIEY LVDd 2 L 7. Py
B D7 DR 1T paired t B %E % H W p<0.05%
HEE L7

3. MTHTCHLEREE DORGET

1. & FEARICHT R % AT % LVDd o 1E % &P N
DONBELEFEILL Do/ ABD2EICBNT
LVEDP, LVEDP/LVEDV, RF/LVEDV % H.# L 7-.
SEHEOZE O E I 1E Mann-Whitney U #%E % H
W p<0.06%FE L L7,

4. #i7RT LVESVI & #ifE#% LVDd Ot

1. & FEARIZH &R 24T % LVDd o 1E % #iH N
DONBELEEFL Lo ABD2BIZBNT
AT LVESVI & i B # LVDd & O 2 ¥ 7 v
v OREFMBAREE B CRET L 72,

5. RF/LVEDV & fifjf% LVDd OB DR

fif A7 LVESVI = 150 mé/m’® #E Bl 12 3 L RF/
LVEDV &l % LVDd O FtR % #iAi [ % %12 %
HEUERE LTRD A, SRICE ) HERIC
LVDd o IF. % #i P % #E#¢ 7T i % RF/LVEDV O F
HME % S L7,

] 3

1. #MWHEHZICLVDd 2SIEH#EE AN TH > 7 EHI
2B BATHLLINAEREOMET (R 1)
NEEIZ7060, ABE30BITHY, NEIZ ABICH

# | LVESVIL, LVEF, LVDd, LVDs i3 & b 12 %

(ARAE TR RE IR PR 7 LT 7,

2. M & EMR o LVDd O R

NHEIC BT AAFiEH LVDd 134.7+0.5cm, 3%
A LVDd 134.740.6 cm& #3320 F (p=0.8),
ABEIZBWTHAMEHLVD 136.3+0.7 cm, &
FRHA LVDd 125.740.8 cm& HEZEZ LD R Do
72 (p=0.13).

Presented by Medical*Online



TEEPRIC L 2B FAEE AT L L 2B ABIRABMASEOFHEL 43
3. MRl OEEREEDE (1) N B2 BT % LVESVI & 4 & 7% LVDd o /%

N # 12 B 1} % 4if 5 LVEDP/LVEDV (2 0. 055 + 13 LVDd= 4.635 + 1.671 X 10*LVESVI, R?
0.003 HHEIZFED LN 0o 7208, ABEIZBW

0.025 mmHg/m¢, A #ETI30.047+0.034 nmHg/mé &

NEZABIOTLAZICEME (p<0.05) Tk TIZ LVDd=5. 265+ 0.008 LVESVI, R?>=0. 383

IEREIZMC T L C\W/25%, LVEDP 2137 %R0 7% LBV & FRO 72,

o7z, NEEIZBIT A4iHT RE/LVEDV (£0. 201+

0.274 m¢!, ABTI130.131+0.023 m¢t & N # 1L 5. RF/LVEDV & fifjE# LVDd O BtR OGS
ABICH LAEICHEME (p<0.05) THY, A= (K2)

PRI & B UERES AT TH o 72,

LVESVI <150 m¢/m*DHERI 1 B 1) 5 RF/LVEDV

3AFIE % LVDd IE#E L6 T0.231+£0.253 me!, FE
4 . i LVESVI & 4ifE#% LVDd Offat (K1) EEALBITO0.10420. 042 m¢L & AiFE % LVDd TE8

F1 WHREZBRKPEEREE (N3 CEERLH (AR OWALREEOLR

Group N Group A
No. of patients 70 30
LVESVI (mé/m?) 98.6+/—59.6 134.0+/—61.2 p<0.05
EDVI (m¢/m?) 193.3+/—178.7 232.6+/—66.2 NS
Dd (cm) 6.4+/—0.91 7.3+/—1.00 p<0.05
Ds (cm) 4.6+/—1.00 5.6+/—1.01 p<0.05
EF (%) 42.8+/—11.0 51.5+/—11.6 p<0.05
LVEDP (mmHg) 15.8+/—26 17.7+/—26.8 NS
LVEDP/LVEDV (mmHg/m¢) 0.055+/—0.025 0.047+/—0.034 p<0.05
RF/LVEDV (m¢ ) 0.201+/—0.274 0.131+/—0.023 p<0.05

MRT/E S PR A RURE, AEIRAMEDA A EET R,

Group N(n=70) Group A(n=30)
8.5 8.5
8 7 8 ®
7.5 7.5
7 3 7 4
6.5 6.5 1
LvVDd ot °1
(cm) 5.5 3
5 4 5 4
4.5 1 4.5 1
a1® ® o 4
351 ® oo o 3.5 3
3 3 T
0 100 200 300 400 0 50 100 150 200 250 300 350
Postop.LVDd=4.635+1.671E-4XLVESVI; Postop.LVDd=5.265+.008XLVESVI;
R?=.3628E-4 R2=.383
LVESVI(mi/m?)

1 #7A7 LVESVI EffTE# LVDd DORSR
N 2G24T LVESVI & fif % LVDd ICH B IZ RO SN h o 7287, AFICBWTIRBVHEZ RO 7.
Postop LVDd ; i f% 72 = Lk R HiTE

Presented by Medical*Online



44 A BOM W S21% 5175 (2000)

8 -
751
7
6.5
6
5.5
5
45

4 L
35 1
3

Postop. LVDd (cm)

o o0 1 A5 =2 25 3 35 .4
RF/LVEDV (ml")
Postop. LVDd = 5.831 - 4.784x RF/LVEDV; R’ .138

2 {ffRl RF/LVEDV & #ffE# LVDd DR
LVESVI< 150 m¢/m? ® #iE 5 < 3 1+ 5 RF/LVEDV &
M E#% LVDd IEEALBIEIEERLFICH LAEREIC
BiEE R L7,

Bl FEERELBICH LERICHBEERLE (p
<0.05).

% )2 12 & % RE/LVEDV & #ii [ # LVDd
DO EFRIE LVDd= —4. 784 XRF/LVEDV +5. 831 ;
R*=(.138 (p<0.01) TFEh, ZDOHXLYKD
724l £ IE % LVDd % 77§ RF/LVEDV O [R5 1%
0.150 m¢ 1T - 7=,

Z E 3

HUE CIIRIMEBR B & DR E O &8 IC &
DAVR OBEEIZE DO TRIFIZA> TETW
523 L L, 1B AR ORETAOHEEE & FEE
FREEFIZ OV TIESHOFERV L INTBY,
19704E48 & 0 59 IS BB FATRE & T4 & OBIfRS
Ret &N T &Y, ek L Vi o L%
FHS % D% H WU R BB IR ) /7 I R
7R (ESS/ESVI) 681010 % - §§ & 0 (MY
MERBICEE D CIREATRENT &2, L LEkA I
FEEETIIERWICEAN, FEAWEZTR
WE BN BIEZEIZEMB TR & X2 LVESVI
HWT X710,

FMiFHmzHET S ETLVESVINEETH
0, 60 m/m EIEFHARTH 5 & 19804F (2
Borow! 2582 L T\ 5. 4 &L T & LVESVI >
150 m¢/m*T & % EAE AR FEBI I L CREMBRYICF
% HAT L, € D B2 REIBAEICS b 5T,
WBEDLPREEREIBET 2 2 L xHwELTE

7210 L2, LVESVI <150 m¢/m’DEETlE %
WIEBNZ B W T b OMEREESRIES 5 Z £ 05
D, BE, PEEOESEBEY AR O F 8 TR
ZHBEICHETEZVOPRIRTS - 7-.

KEINRFBASEASHE I BT A LVEDP @ 5§
LHEFIL, AR OEREALIC X B 5 E O E ik
BETOAELLZERE ST Y, 4SEok
FTh, MEM%LVDd IEIEFLBILIEE(LBIC
M U4fRT LVDd, LVDs, LVESVI, LVEF ® Wi
LOEBEICEMBEYRL, EZEINMHEDKTIZHS
WTHo7z. L L, EFEAFITEMmERZ LvDd
AT LVESVI (ZAHREE 3, LVESVI 13471k (%
FEEE O FEIE T CTld 2 do 72,

I ZP RS L OHEEREICEEL TW
U0 7= S IIAAIILRE OB A 58
JISHEDTRETH B ATz, FEEHELIXARICE
i} % LVEDP O L H.55 E D SRR 71913 )
) T%<, MFEIC X B LVEDP O kR % EEH5
KTHZEICEDERT S &) P T I
BELZWIEAICHRIAZERRL. FELIZ
C DR FIEEI R X B A ks L PR
L, #fE L L CLVEDVIRF %# k& L7219, L»
L, st ARAEL S0 L, Mrz.O6%
ReEMlilI AT AR L 2 /2. O, &5|ICEEY
ER, EREIKIC L 2 0RAEREOH L WigE
& L CRF/LVEDV % #ET A ICE - 7.

AR D N T EHAM I 5 B3 T
DML X B RE O LVEDVI DA &, #D%
DERPHOFERICKENE. WREHO
LVEDVI O BAMI M E R B TRATE R T 572012
FORIZEAENS. Tz, B ERRTICL
KLEEZPSHEREEKIZE VI TIA4T VA%
HEL, ZOHRELLT, LEEORLEZED
59, L7zhoT, MioEZEERIOTFHIA
FEMHOEEI Y TITAT VAR BERT A
RF/LVEDV %54 & % 2 7=,

£~ [0 @ #5F T LVESVI < 150 mé/m? D #5112 B
I} A RF/LVEDV (347 #¢ LVDd 1E % 1L B13 FEIEH
EBlC LERICEEZRL, AELKICL 28
HEAEREIAT 5 THh - 7.

RF/LVEDV & #ff # LVDd (2 1358\ & o 41 B A%
#2% & 1 RFILVEDV 2547 #% LVDd O 4 H 7 F il
NFTHbHIEIPRENT. LVEDPEIZIZEA
ZVWEBAIZBWT, FIEFFITIIAEZEDOIIRIC

Presented by Medical*Online



FERPLRI & BRI 2 485 & L 22B M RBIR A A SE O FATEIE 45

X0 i EAMUE ST TdH LVEDP 9%
ERL, EESEEICIHRKL TR THOEET
hHAHEEZ SN, LVESVI <150 mé/m*DHEHIS3
BIOHIZIFIERDIT E A L% v NYHA T %68
Bl (82%) ZENTW 2 b bHLNR LD
|2, RF/LVEDV IZBRHEB X O, HEE4E O BEIE
AR 1B 2BENEEEEZRLTBY, itk
DEREEEOFRIRFE LTHHTHA L EZS
N7z, L b LVESVI <150 mé/m?LL T @ 4 fE 15
P AR T, RF/LVEDV %%0.150 m¢"'LLF % 7= 361
T O DA REEIE 2SBIE S 5 W BEME D H 5 72
DRI DONFNER D ULEMEDTRIR S T,
# B

1. LVESVIIZ.DJIUHEREDIEIZE L L CTHER2 5
WHNTEA, BRESB LU, HEEDEE
B AR DR OHEBEOEDO FHIRF & 13742 5
Loz,

2. AVR #ff % @ LVDd 3k IF % 1t 61 T 13 RF/
LVEDV MR 2~ L, AEZEILKIC L 5 #5A
BT TH 5120 H 4 b 5§ LVEDP A%
EHL TV,

3. RF/LVEDV (&4fi % o 0 #RE 142 o 7 3l (K 7
ELTHEHTH- 7.

4. LVESVI <150 m¢/m*LL T DEEFEFE AR 125
T RF/LVEDV %%0. 150 m¢" ' LL T T HE DL
PEREMIE AN BIE T 2 W REMEH 0, BEICH
PHABDLETH S Z EATRE SN,

2 3

RERZBIZHIY, WG, HEEZEY X
L 72 P IRRIE BRIV MM AR 12 3R
L DHEERY S LIS, EEREAYS, HEOR
W22 VIR R FER R A SRR B
W (BB RFEE _ARBEE), BL T
HEOHERAES IS LET.

X 73

1) /M 42, PIRADR, $wR 08 - L T — T
%, BVLE, B, 1984, p356

2 ) Goldschlager N, Pfeifer J, Cohn K, et al : The natural
history of aortic regurgitation. A clinical and hemodynamic
study. Am J Med 54 : 577-588, 1973

3) Nakano K, Koyanagi H, Hashimoto A, et al : Twelve years’
experience with the St. Jude Medical valve prosthesis. Ann

4)

5)

6)

7)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Thorac Surg 57 : 697-703, 1994

Johnson AD, Alpert JS, Francis GS, et al : Assessment of
left ventricular function in severe aortic regurgitation.
Circulation 54 : 975-979, 1976

Zile MR : Chronic aortic and mitral regurgitation. Choosing
the optimal time for surgical correction. Cardiol Clin 9 :
239-253, 1991

Taniguchi K, Nakano S, Kawashima Y, et al : Left
ventricular ejection performance, wall stress, and co-
ntractile state in aortic regurgitation before and after aortic
valve replacement. Circulation 82 : 798-807, 1990
Taniguchi K, Nakano S, Matsuda H, et al : Timing of
operation for aortic regurgitaton : relation to postoperative
contractile state. Ann Thorac Surg 50 ; 779-785, 1990
Carabello BA, Usher BW, Hendrix GH, et al : Predictors
and outcome for aortic valve replacement in patients with
aortic regurgitation and left ventricular dysfunction; A
change in the measuring stick. J Am Coll Cardiol 10 :
991-997, 1987

Morris JJ, Schaff HV, Mullany CJ, et al : Determinants of
survival and recovery of left ventricular function after aortic
valve replacement .Ann Thorac Surg 56 . 22-30, 1993
RERETR, AR, REEE S A Z IR Y
BN D BRI O FA AR, JITCVS
42 : 1282-1288, 1994

Schuler G, Peterson KL, Johnson AD, et al :
noninvasive assessment of left ventricular hypertrophy and
function after surgical correction of aortic regurgitation.
Am J Cardiol 44 : 585-594, 1979

Gaasch WH, Andrias CW, Levine HJ, et al : Chronic aortic
regurgitation: The effect of aortic valve replacement on left
ventricular volume, mass and function. Circulation 58 .
825-836, 1978

Borow KM, Green LH, Mann T, et al : End-systolic volume
as a predictor of postoperative left ventricular performance
in volume overload from valvular regurgitation. Am J
Med 68 : 655-663, 1980

Naidoo DP, Mitha AS, Vythilingum S, et al : Pulmonary
hypertension in aortic regurgitation. early surgical outcome.
QJMed 291 : 589-595, 1991

Basu B, Cherian G, Krishnaswami S, et al : Severe
pulmonary hypertension in advanced aortic valve disease.
BrHeartJ 40 :1310-1311, 1978

TREPE —BE, WG, FRIKZS | REMRABEIC
BT B S ML — LB D> © 7 Jif & ML D 3% & 4l
HiEM—. JITCVS 42 860-864, 1994

Hess OM, Ritter M, Schneider J, et al : Diastolic stiffness
and myocardial structure in aortic valve disease before and
after valve replacement. Circulation 69 : 855-865, 1984
Eichhorn P, Grimm J, Koch R, et al : Left ventricular
relaxation in patients with left ventricular hypertrophy
secondary to aortic valve disease. Circulation 65 ; 1395-
1404, 1982

Zile MR, Tomita M, Ishihara K, et al : Changes in diastolic
function during development and correction of chronic LV
volume overload produced by mitral regurgitation. Cir-
culation 87 : 1378-1388, 1993

Serial

Presented by Medical*Online



46 & B Ml @ H20s 15 (2000)

20) Bonow RO, Dodd JT, Maron BJ, et al : Long-term serial
changes in left ventricular function and reversal of vent-

ricular dilatation after valve replacement for chronic aortic
regurgitation. Circulation 78 : 1108-1120, 1988

Regurgitant Fraction to End-diastolic Volume Ratio for Optimum Timing of Surgery in

Patients with Chronic Aortic Regurgitation

Shin’ichiro KIHARA *

*Department of Cardiovascular Surgery, The Heart Institute of Japan, Tokyo Women’s Medical University,

Tokyo, Japan

Background: The optimum timing of aortic valve
replacement (AVR) in symptomatic patients with
aortic valve disease is well established. However,
timing in asymptomatic and minimally symptomatic
patients with chronic aortic regurgitation (AR) is still
controversial. Many indicators of preoperative left
ventricular function in AR have been introduced, and a
new determinant, regurgitant fraction to end-diastolic
volume ratio (RF/LVEDYV), concerning diastolic vent-
ricular function, was developed to evaluate postoperat-
ive functional recovery.

Methods: In one hundred AVR patients, catheteriza-
tion and echocardiographic evaluations were per-
formed before and after surgery. LVESVI, LVEDVI,
LVDd, LVDs, LVEF, LVEDP, LVEDP/LVEDV and
RF/LVEDV were determined, and patients with re-

sidual ventricular dilatation after AVR and patients
with normalized ventricular size after AVR were
compared.

Results: There was a positive correlation between
preoperative RF/LVEDV and postoperative left vent-
ricular diastolic dimension. From the equation, the
limit of normalization in functional recovery was
0.150 ml™". In chronic AR, increased LVEDP with low
preoperative RF/LVEDV indicated diastolic dysfunc-
tion and delayed recovery of diastolic dimension.

Conclusion: RF/LVEDV is a useful predictor of
functional recovery after AVR. Minimally symptomat-
ic chronic AR patients with RF/LVEDV under 0.150
ml! should undergo early surgical intervention to

obtain better postoperative functional recovery.

Key words . Aortic valve insufficiency, Hemodynamics, Left ventricular function,

Heart valve prosthesis

(Circ Cont 21 : 41~46, 2000)
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