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Summary

Left ventricular (LV) flow dynamics were analyzed by pulsed Doppler echocardiography in patients
(pts) with dilated cardiomyopathy (DCM). Subjects consisted of five normal controls, 27 pts with
DCM, five with myocardial infarction and five with valvular heart disease. The equipment used was
a two-dimensional echocardiograph (Toshiba SSH-11A) coupled with a pulsed Doppler flowmeter
(Toshiba SDS-10A). The long-axis plane through the left ventricle was obtained from an apical
transducer position and Doppler flow signals were recorded at the apex (point A), the middle portion
(point B), the inflow portion (point C), the portion near the mid-IVS (point D) and the outflow
portion (point E) of the left ventricle, respectively. Left ventriculography was performed in all
subjects, and ejection fraction (EF), the ratio of the short-axis to long-axis distance in end-diastole,
percent shortening of the long axis and percent shortening of the short axis of the left ventricle
were measured.

Doppler signals of an ejection flow were recorded at points A, B, D and E in the normal controls,
while in 27 pts with DCM Doppler signals of an ejection flow were detected only in two pts (7%)
at the point A, in three pts (11%) at the point B, 16 pts (59%) at the point D and 27 pts (100%) at
the point E. Twelve pts (44%) had abnormal Doppler signals with wide-band spectral pattern at the
point C in systole. Toward flow signals in early diastole were recorded at the points A, B, C and D in the
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normal controls, while in pts with DCM the signals were visualized in only three pts (11%) at the
point A, in 27 pts (100%) at the points B and C, and 10 pts (37%) at the point D.

EF in pts with DCM was lower than that of the normalcontrols (36+11 vs 65+5%, p<0.005).
The ratio of the short-axis to long-axis distance of the left ventricle was higher in pts with DCM
compared with that of the normal controls (0.82+0.09 vs 0.60+0.02, p<0.005). Percent shortening
of the long axis and the short axis was depressed in pts with DCM compared with the normal con-
trols (115 vs 21+49%, p<0.02 and 15+6 vs 34+39%, p<0.001, respectively).

Twenty-seven pts with DCM were subdivided into 2 groups according to the presence (Group
I: 16 pts) or absence (Group II: 11 pts) of a systolic ejection flow at the point D. EF was higher in
Group I than that of Group II (46+9 vs 284+119%, p<0.02) and percent shortening of the short axis
was also higher in Group I than that of Group II (20+5 vs 12+15%, p<0.02). The ratio of the
short-axis to long-axis distance and percent shortening of the long axis of the left ventricle in
Group I did not differ from those of Group II (0.87+0.10 vs 0.78+0.06 and 14+5 vs 9+5%, re-
spectively).

Doppler signals of a systolic ejection flow were not recorded at the points A and B in the mark-
edly dilated failing left ventricles of myocardial infarction or valvular regurgitation.

In conclusion, abnormal LV flow dynamics were demonstrated in various portions of the left
ventricle in DCM by pulsed Doppler echocardiography and disappearances of Doppler signals of
an ejection flow at the point D closely correlated with severely depressed EF and percent shortening
of the LV short axis.
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Fig. 1. Pulsed Doppler echocardiograms of a healthy subject (a 25-year-old male).

The sampling sites are indicated on the two-dimensional image of the left ventricle.

A: apex; B: middle portion; C: inflow portion; D: portion near the middle of the interventricular
septum (mid-IVS); E: outflow portion.
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Fig. 2. Left ventricular silhouette in end-
diastole.

Ejection fraction, the ratio of the short-axis to
long-axis distance in end-diastole, percent shortening
of the long-axis dimension and percent shortening
of the short-axis dimension are measured.

D: DEFRBHREFEEM, E: ERFEHES S
ME LS. EsErE#iz Philips # Cardio-
diagnost ¥ %7 oA EBE A, 35mm ok
7 4 NV LIZER 60 2 < TR L, Philips 8 LVV
system (2 &Y EEEHR, HRAHIC BT sE
FER - RRK (RRMERER | WERYES
R1E), EERBEGR (HERPEZREE - IUE
FYEZER] IERPAERER X100%), £
WEREWEE (R ESRER - IWERNARE
B/ R RHIERERE x100%) % ko /- (Fig. 2).
FERHAEX meanSD T#*b L, non-paired t
BREZIT- .
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1. DCM DOAZEAMmFE/NY — >

e m 5Tk A, B, D, E o& &Iz BT,
IRERIC EERH MG & R T L 0 ES 1S
flow (AWAY) 23380 bhie (Fig. 1). %745
Bifliciz AB,C,D & KickB\WT, EMF
3E3< flow (TOWARD) 2388 b h iz

Fig. 3 1z DCM i (46 3%, i) oHEKHES
PG <5 — 2R3 IkERIIC g nE (C
R)IZRBWT, IS BHic X 5 ERERECERME
DEREV 7 AP Ehies, ABD oK
RWTit, EERHMKZ RIEMTFIIES

2% flow B@ED LI ol Tl@EMLE
729, A, DRICRIT 3EMTFIGES ILER
WEZERAMLKEZ K&, D K B TIRILER
HEERAMLRICER T 2EEKEE X b h B
flow 2338 bhiz. DCM 27 ffloigstcix,
e SR & R+ IR RS D BE Y S i
12 45| (44%) 123B® b iz, E=BEH M (Table
)iz E KizBwta2pliciEd ohnks, A Kic
BWTIE 24 (7%), B HickswTix 341 (11%),
D JKizkswTiz 16 ] (59%) o RICHRHFIREETH
ofc. WERH I BT 5 EMFiciES < flow
(TOWARD) i1, A Szt 34 (11%), B &,
ChizpwnwTiz£f, D Aickswvwix 10 45 37%)
IZFED bz

Table 1. Incidence of systolic flow away the
transducer at various portions of the
left ventricle in patients with dilated

cardiomyopathy
Sampling site A B D E
Systolic flow (+) 2 3 16 27
Systolic flow (—) 25 24 11 0

Abbreviations are the same as in Fig. 1.
Figures indicate the number of cases.

2. DCM QOEZEARMF/Y — v EEZEBRHRR

DCM 27 ffl% D fic B3 5 INFEHI < BefbF o
LEX N5 flow (AWAY) o Bz X v, Group
I (IimEH flow 238% % 16 f5)) &, Group IT (I
Wi flow o Hhlewv 11 ) o 2 BT,
EEEYTREBRE L. Fig. 4 1R+ L <,
DCM oE=EHRE 36+11% <, @4 65
+5% LHBELTCIKETH Y (p<0.005), F7-
Group II nAE=EEHRIT 28+11% <, Group I
D 46+9% L H~RIEETH -7z (p<0.02). Fig. 5
WRTZEL, EERMIcB T 32 ERER - BR
iz DCM <z 0.82+0.09 ©, faaf 0.60+
0.02 L _THEMETHY (p<0.005), DCM ni
FIIEHIRTH o7%. Group Il oE=EHE - BE
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Fig. 3. Pulsed Doppler echocardiograms of a patient with dilated cardiomyopathy (a
46-year-old female).

No systolic flow (AWAY) is recorded at the apex (A), the middle portion (B) and the portion near
the midde of the interventricular septum (D), but and abnormal Doppler signals with wide-band

spectral pattern are recorded at the inflow portion of the left ventricle (C).
Abbreviations are the same as in Fig. 1.
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Fig. 4. Left ventricular ejection fraction of Normal ~DCM ~ DCM = DCM

Controls (Groupl) (Groupll)
normal controls and patients with dilated cardio-
myopathy. Fig. 5. Ratio of the short-axis dimension to
Values are mean+SD. Group I: 16 patients of the long-axis dimension of the left ventricle in
DCM with systolic flow away the transducer at the end-diastole.
point D. Group II: 11 patients of DCM without ED=end-diastole; N.S.=not significant.

systolic away flow at point D.

DCM =dilated cardiomyopathy.
*h shortening of
short axis dimension

(%)
40 P <0001 P<002°
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°l shortening of
long axis dimension
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30 P <002 N.S.
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Fig. 6. Percent shortening of the long-axis Fig. 7. Percent shortening of the short-axis
dimension. dimension.
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Hix 0.78+0.06 ©, Group I » 0.87+0.10 iz
HURMETH - 2dd, WEBICEEEZIRD -
hixhoi-. Fig. 6 iz;r3+Z2 <, DCM #n ik
ERFERRIT 11£5% T, BERH 21+4% L
HRTIEETH o7z (p<0.02). Group 11 %
EREMRIT 9+5% < Group I o 14+£5% &
HRTEETH o725, HHEMCEEZEIRED L
Wb otz. Fig. 7257+ 2L <, DCM ok
FEREERT 15£6% LEER 34+3% Lk
RTEETHY (p<0.001), Group II nE=E
REFERIT 12+4% <, Group I » 20+5% iz
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RIZBI3Z0OC— 7 HHEIETFLTWE. Fik
A, B, D ofRicB T 3EEH D flow (TO-
WARD) 338% bhied ol

Fig. 9 \cRBIRFFAH A2 HBIEF T2
I &3 DAL G5 mBH) EZEAMmFE 5 —
v&7T. CK, E R TzhZEhnf@Eigsis
B, RERFAET 2R+ BEMIES 7+ L 5 H
Ehizh, AK, BAIZBW TS 2IEEY
BRI % &k &, D A CiRILEEH AR ALK
CEXBEEREEX b 5 ERFILEINS
flow (AWAY) 23w bh iz
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1. DCM QOEERMF/ Y —

FIER B OMEFALFE, FoR ML B O S T
DOBRHBIEBITZBERANVZ - F75—BoFH
HiIZERSLE -2 5525, LHEEIHEICI T

TR O RN —

DZAREDOBRICOVWTORER, BRIhZ0OH
ThH30. FFETIELx OBREVCERIELE
EHEREELEAREL 5 DCM 2x%ké L
T, BV, MRERIC X 2 EEHEETE %
ol BEOTRHERLRE, EEHRE, L=
HiEPRAEMN, EEFHHEKICE W TIEED I
w5 flow BRRH&EH, BT Zh
B EENEIRO M EE O Mk <857 5
LE2BNRT. —F, DCM il TiaERELRE,
EEHRIIZBNT, ThER 7%,11% OEE
CTIESICE S 5 flow 2w iic+&F, %
TobE R RBAERANIC IS W T b AEEERH K
12 59% PHETHRHTEZORTHY, KET
BEEANO LR ICIENLRRESEFETSC
LALLM LR ol ERBEELTE, ERELR
i, E=EPRE, BEFOE, DEPEhREAE
ZRlIZBWTIERRHAEAZERA MG EE S
#3, DCM TREZLRE, LEFREFRFLER
ficksnT, 2hEh 11%, 37% OEET, $iL
REHAEZRAMLT I RE S hicic+ &5, ik
BEMOEHICLRATWR Z LARA R,
LHLZHhL0EENBEM K % — i3,
DCM o 572 & ¥, Figs. 8,9 IRLIzZ L,
DMFHEE, RBREBIZ L 32.0R2FIC LD b,
BEAEBERERICALN S MKEETH S L
HfEshi.

2. DCM OAZEAMGF/NNY — v EEZEERR
EENMTRENRE 3 £ EEEES L HiEIcBET 5
LEZON, M5 — 2 LEREERR L oxt
H%fT-o7L 25, DCM o=k LTE
D, EEBFHE, RREHEER EREMERLLIC
BHELLHE_RTEMETH > DCM 2.0EGE
PREZERIC BT 2EBHMEOFEIC L Y 25
Zhiy 3 &, B EZ K< Group II ik Group
I Le~T, EEEHE, IERMICET 281K
RfRth, REBEHER, EREMRLLICEMEE L
BEHMMFED b, EREHE, ERERE
ROV HHFECTERZEL R L. ThbbA
FETIE, EEWHAET2RET 3 oicEED
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Fig. 8. Pulsed Doppler echocardiograms of a patient with anterior myocardial infarction
(a 65-year-old female).

No systolic ejection flow (AWAY) is recorded at the apex and the middle portion of the left
ventricle.

Abbrevations are the same as in Fig. 1.
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Fig. 9. Pulsed Doppler echocardiograms of a patient with aortic regurgitation and mitral

regurgitation (a 35-year-old male).

The abnormal Doppler signals are recorded at the inflow (C) and outflow (E) portions of the left
ventricle, but there is no systolic ejection flow at the apex (A) and middle portion (B) of the left
ventricle.

Abbreviations are the same as in Fig. 1.
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p<0.02 3 X p<0.001). FEFHE D HicBiF 3
InfEH ejection flow DF Iz L » Group I (fx
5] ejection flow % 3w 3 16 ) & Group II
(IHEH ejection flow » 2w Hh i 11 4) i
S TRET 5 L, EZEEHRIZ zhEh 46+
9%, 28+£11%, JL3EEH kT 5 ERER - E
ZHix 0.87+0.10, 0.78+0.06, AXEEREHER
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