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Prognostic Value of Serial Doppler
Echocardiographic  Follow-up  of
Transmitral Flow Patterns in Patients
With Congestive Heart Failure Who
Presented With Pulmonary Edema
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The predictive value of serial Doppler echocardiographic follow-up of transmitral flow patterns for the
prognosis of patients with congestive heart failure who presented with pulmonary edema was evaluated in
80 consecutive patients with decreased left ventricular systolic function (ejection fraction <40%).
Restrictive patterns [peak early diastolic filling velocity (E)/peak late diastolic filling velocity (A) ratio
(E/A)>2 and/or deceleration time for E wave to decline to baseline (DcT)< 150 msec] were observed in
72 patients (90%) on admission. After intensive therapy, DcT showed a nonrestrictive pattern in 38 of
72 patients (53%). The survival rates at 1 year was 50% for the restrictive group, and 97% for the
nonrestrictive group. E/A showed a nonrestrictive pattern in 37 of 56 patients (66 % ). The survival rates at
1 year was 86% for the restrictive group, and 58% for the nonrestrictive group. Serial Doppler
echocardiographic follow-up of transmitral flow patterns is useful in predicting the prognosis in patients
with congestive heart failure who presented with pulmonary edema.
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ERH{ZE (ejection fraction : EF)<40% DK /MERE T,
SUMAKED-OREARL, BHLHGEE, PEE
Pl Eofgigsedit, BiERA, 4% 100 bpm ML E
% BT BB & B L 728 80 Bl (5B 57 B, % 23 B,
FIER 6413 iR) Th o7z, EEEBIIBEIEME LS
HEZE 54 B, ILRELUHEHAE 26 BT o 7= (Table 1).

SR OFZE TR E L7z 80 FIEFIT, AREHER X
WEETEHLZMN) o MBI RDH 5N, New York
Heart Association (NYHA) O.UMEREHIZ IVE TH o
2. DAZDBREE LT, BERA, FIRE, V¥4
) A%, MERREORFROBIRAKRS 2 B1T L 7.
EHREOWEZRDO L WVHITDOWTIE, catechola-
mine DFFFERIBFIRAIIR 5% AT L 7246, £EFBRRh
D NYHA UHERES I 2B M ELTICHE L T,

2/ &

fEF%EE IS 2.5 MHz BEWREMT, B LU Hewlett-
Packard SL-LEBE R HIEEE SONOS 1500 & 5 \»
% SONOS 2500 % FH\ 7=,

1) 58 H =

LVRERIY FERTTE 18 12 B> T, modified Simpson #1Z
S W ESHEFRBEM (left ventricular end-diastolic
volume : LVEDV), ZEZHEERIABT (left ventricular
end-systolic volume : LVESV) % k% 7z. EF IZRDXK
& o TRD 7.

EF=(LVEDV —LVESV)/LVEDV X 100 (%)
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DREPEERTEZIC BT, SV R - Fy 7 I—k
XD EERAMBEKRF 2RLEKLZ. T TR
)2 — AZBERRRLARVICHRELLD., EZEHA
MyEEEF &LV, DT B LU EA 50 L7 (Fig. 1;
LEHIED 16 B11E DT DA % 5Hl). FREOFHHIMEIX
A CILESR 3 040, LEMBE Tid&ER S Lz
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Table1 Clinical characteristics of patients with decreased left ven-
tricular systolic function admitted because of congestive
heart failure who presented with pulmonary edema

Underlying Number Age (yr) Gender
disease of patients (meantSD) M:F
OMI 54 6819 42:12
DCM 26 57+13 15: 11
Total 80 64+13 57:23

OMI=old myocardial infarction, DCM=dilated cardiomyopathy;
SD=standard deviation; M=male; F=female.
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1) SEIDORETIx, ABEREOEZEN A MK ®EEE 2
5 DcT<150 msec, ¥ 7ziX E/A>2 O restrictive pattern
ETHERL, BESRVERICHIT.

2) ABEREDE R A MITEEIEIE AT restrictive pattern
EETHERAICBVC, LALEERK 3 HE O DT
DIEL Y, DcT<150 msec DEE L DcT=150 msec D
Boo2BICSEL:.

3) ABREREOEZEFRAMITHEBE LA restrictive pattern
EETHEPICBNT, LALERRE3 HEDEA
DIEL Y, EIA>2 OFEL BEIAS2 OF O 2 B
L7z,

EHROBEATE, 1ETFRIIOVWTHRE L. KA
FHROBEHTIE 2 RE, | EFROEFEOHMITIZ
Kaplan-Meier i, A£FHBOEEEDREICIE long-
rank % FhZFRHWVZ, p<0.05 2 FEEDHIEL
L7
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1. BELARLBEDOIMIBRENIC S T3 AR
DEZE A MR
AR DA ZE A MFTEBE L, 72 B (90%) ¥ DcT
<150 msec ¥ 7213 E/A>2 O restrictive pattern % £ L T
BY, 86 (10%) 4% nonrestrictive pattern * £ L T\
7z.

2. DFRLBBEHED DT 12 & B FHEMETE (Fig. 2)

ABERE DA ZFEA MG EE TS restrictive pattern &
EL7Z 28ICBWT, LAEEHEML 3 H&IZ, 38
%1 (53%) Tid DcT=150 msec DEEIZE L L. 201
Bl% Fig. 312" T. RO D 346] (47%) Tid DcT<
150 msec DFEHEDFE FTHho7-. £D 16l% Fig. 4 |TR
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Fig.1 Transmitral flow velocity recording by pulsed Doppler echocardiography

E=peak early diastolic filling velocity;
to baseline.
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3. DALAERDE/A ICL 3 FHRET (Fig. 5)

A BehRE D fe 2 3 A ML P T A restrictive pattern %
L7256 B (LEMBIE 2B <), OAETRERL 3
H#IZ, 3761 (66%) Tid BIA=S2 IZZ{LL7z. #D 1
% Fig.3 IZ7RT. 5% 0D D 1961 (34%) TIZE/A>2 D
FETHosz. £D1Hl% Fig. 4 IIRT.

ABHAEFRB LU FEFRIIFMETHERICKT
&Ho72(95% vs 63%, 86% vs 58%).
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A =peak late diastolic filling velocity; DcT=time for E wave to decline

(%) DcT

|'|'_"100-

< 804"

o

= -

§ 60.

2 401

& oy — (DcT>150)

a i PER— (DCT <1 50)
D

0 2 4 6 8 10 12
MONTHS

Fig. 2 Actuarial survival in patients with congestive heart failure and
pulmonary edema according to DcT on the third day after treat-
ment of heart failure : DcT<150 msec or DcT=150 msec
The 1-year survival rate was 50% in the restrictive group (DcT
<150 msec) and 97% in the nonrestrictive group (DcT=150

msec) (p<0.001).
Abbreviation as in Fig. 1.
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Fig. 3 Transmitral flow velocity in a 61-year-old man with old myocardial infarction presenting with pulmonary edema

During pulmonary edema (leff), the transmitral flow filling pattern is restricted with the E/A ratio of 2.5, and short-
ened deceleration time (135 msec). Three days after treatment (right), transmitral flow velocity shows abnormal
relaxation with decreased E and increased peak A, a decreased E/A ratio (0.8) and a prolonged deceleration time
(245 msec). Calibration marks are 0.2 m/sec.
Abbreviations as in Fig. 1.

Fig. 4 Transmitral flow velocity in a 35-year-old man with dilated cardiomyopathy presenting with pulmonary edema

During pulmonary edema (left), the transmitral flow pattern is restricted with the E/A ratio of 3.0, and shortened
deceleration time (110 msec). Three days after treatment (right), transmitral flow velocity is restricted with the E/A
ratio of 3.0, and shortened deceleration time (125 msec). Calibration marks are 0.2 m/sec.

Abbreviations as in Fig. 1.

WER BIA>2 DIEBITIX, BIAS2 DIEBFICIRS &,
FETED L BB HERNEEICKTH - 72 (T7% vs
19%) LI|ELTWAE. ZOWFEICBITSH DT=150
msec DFEFITIE, DcT>150 msec DFEFIZEERS &,
LD LR GEBHEBITENERICKRTH o712
(58% vs23%) & LT\ 5,

Pinamonti 513, 79 BlOHLRI.OHESE = 22+

4% BRBEEL-EZA, BED LR UEBHEY
757214 B4 TT DcT<115msec TH o7z &L
TW519, Werner 513, 57 FIOIRELLAHESREICH
WTZHiEED DT A5 >140 msec Td o 72EFI T,
DcT= 140 msec DFEFIHRD L, 2 FEEFRVEE
WK THo7z (94% vs 52%) LHE L TWAHY, Xie
520E, 100 ADEMHOAEEE GRIEME O - I
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Fig.5 Actuarial survival in patients with congestive heart failure and
pulmonary edema according to E/A on the third day after treat-
ment of heart failure : E/A>2 or E/AS2

The 1-year survival rate was 58% in the restrictive group (E/A
>2), and 86% in the nonrestrictive group (E/A=2) (p<0.01).
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BELLEE) KBV, LII—Fy 75—tk s
EZERAMBEEED» S, EIAZ2, F72id EA=1-2
2 DcT=140 msec DFEB L N Z DRMOFED 2 FEITH
72, 2T REIFHBETERICKTH o7z (51% vs
5%) LHELTWS,

BT Shen 513, HGRELUARERZ N L, LV#EAH
EHEE MEATR, NYHA UBRESEIRET ALY
BELZVWEO2BIISTS L, BARNECARICE
< (0.8+0.3 vs 1.7£1.3), DcT FRIETHERICERL
TV % (227460 vs 16782 msec) & i L 729,

L Lahs, BHOAEBEZ0SHHEESICS
A AEBRAMBERBETOFFMIC & 5 FHRIEEICHET
AH|EIZ SN TRV, BEIZEA BXU DT i, O
REDERIZL VBT BT L HL0OTN, SHHE
EBELZEBEOAEREIHLT, £20—REICBITS
ORI A2 TFREEIREL EbN S,
AEDORF T, B OAEOSMEREER T restric-
tive pattern (DcT< 150 msec ¥ 7zi% E/A>2) DEZ A
MFEFREF % E LEFICBNTY, OASHEELE
3 H#%, nonrestrictive pattern \ZZ{b3 B Tld, H#
FRIZBEFTH o7z, —F, LASEEB 3 HEIC
BWTD, restrictive pattern DL Z i AMFTRFEFL D
I THLIHDFRIIBOTARRTHo /2. LALEE
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| FEFRITRENTAHS, DT=2150 msec D & A~
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DcTHIEA L Y FEREBbr:.

S RIDOxFRBIH 16 Bl (22%) TiX, LEMEIZE L
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T, FHRIMOILKIC L 2 FEELD EOHIERETH %
BT HBIDFEETS. FDOL) REFTIE, BABE
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bolz. —Fh, LAEEHEEME3 HE D restrictive pat-
tern ¥ 2T 5 EFDOFRIIBOTRRTH o7, T4
bbb, ERiAMGEREOERHELERT TS

&y, SHEEr I LBELALEEOTRLHE
ETHLET, BOTHERHEEZ LN
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B OAEBEZEOSHEERESNICB VT, EZRMAMERLOBENEIICL Y, FRiEEE
DARETH 5 DB ERET L7z, WRIZERHE40% DR LHEET, SHMKED-ORE
ABEL7-EFE 80 FEBITH B, £D ) b, EERAMIBERIZICEVCIRFEIHERAT®E L O
B UUE I & KT ED . (B/A)>2, F 72383 (DcT)< 150 msec (restrictive pattern) 2528
LNBUT 2 BITH B,

DAEEERG 3 ABROEZRANKEEREDOELD S, 1) DT 2 & 5548 . DcT< 150 msec
DEITELL % VEE, DcT=150 msec (CZALT 58, 2) EAICE 558 : EA>2 D FE{EL
RVE, BAS2 IR AH02BICHBEL, &8O | FEFRIIOVWTREF L. LALH
PEBALE 3 B, DcT=150 msec \2Z8{L L7 38 61 (53%) TiE, DcT<150msec DT T DEEICH L,
1 FEFRIFEIIED 272 (97% vs 50%). LALIEHRMMA 3 HiR, BA=<2IZ&(LL 7376
(66%) Tix, BIA>2DFEDRICHL, 1 FEFRRIEEIIE» 272 (86% vs 58%).

B OAEEEORMWEEENICB VT, ARROLERAMBEREOFMCTEA>2 72
I3 DcT< 150 msec (restrictive pattern) T&H > Th, (G restrictive pattern % £ & 72 £ 72 B EHI
Tid, BHFRIIBRFTH o7, —F, HEHEED restrictive pattern DEZTRAMERER 2 2T
LIEBIDTFRIEIARTHo. Tabd, SHEEZH o LBEIASENICBNT, £Zil
AMREBE T OZERHELEZRFT T L1E, THREHEETALTHROTHERALEZ LN,
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