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Assessment of Early Diastolic Left Ventricular Relaxation in Patients with

Valvular Regurgitation(with Reference to Incremental Delta Elastance)

Chong Hun Park, M.D. and Young Woo Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University

Farly diastolic left ventricular relaxation was determined in 20 patients by combined echo-
pressure measurement. 7 normal control cases and 13 cases with valvular regurgitation were
studied with reference to incremental delta elastance. The hemodynamic and echocardiographic
data were analysed during the phase of decreasing left ventricular elastance(that is, when
pressure is decreasing while volume is increasing). Starting from a fixed level of wall stress
(40 kdyne/cm?), we determined Incremental Delta Elastance(ratio Ap/Av) by a constant in-
crease in LV volume(eg. 10 ml/M? or 20 ml/M?), We named Incremental Delta Elastance at
10 ml/M? and 20 ml/M? of LV volume increase as d-E 10 and d-E 20 respectively.

In valvular regurgitation, incremental delta elastances were statistically different from
those of normal subjects(p<0.01). d-E10 was —1.67-£0.69(versus —3,38-1.75 in normal
subjeds) mmHgM?/ml and d-E 20 was —0.98-+0.39(versus —1.69+0.84 in normal subjects)
mmHgM?/ml.

whole group(n=20).

There was significant correlation between d-E and ejection fraction(d-E10:r=-0.47, d-E
20 : r=—0.50) p<0.05.

There was significant correlation between d-E and meanV;(d-E10: r=0.53, d-E 20: r=—
0.57) p<0.05. d-E10 and d-E20 were compared with volume indices(end-diastolic volume
index and end-systolic volume index) but no significant correlation was found.

Because we evaluated that inotropic state or afterload would influence incremental delta
elastance, further study, especially with reference to endsystolic volume index may be needed.

The absolute values between d-E 10 and d-E 20 were different but they were similar in
property.

We concluded that incremental delta elastance(d-E 10 or d-E 20) could be used as a useful
index of early diastolic relaxation in chronic valvular regurgitation,
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Table 1. Disease, Age & Sex Distribution

A Group [ Group I
ge

: chest pain

VSD 3 CAD MR MR+AR

20~29 2 — 2
30~39 2 1 2
40~49 1 — 2 —
50~59 - 1 - —
Total 5 2 6 7
Group ]: Male 4 cases & Female 3 cases

Group I: Male 6 cases & Female 7 cases
VSD: Ventricular septal defect(Q,/Qs<1.5)
CAD: Coronary actery disease

MR: Mitral regurgitation

AR: Aortic regurgitation
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Fig. 1. Simultaneous tracing of left ventricular pressure and echocardiography.

h/LVID)J& F4d] st et

(o: stress, p: pressure, h: thickness of left ven-
tricular posteior wall, LVID: left ventricular inte-
rnal dimension) Elastance W3}-§2 &3 .& & o
o] = Al4 9 elastance 7} Z4¥w F ALY
ZFasAV AT AR A 44848 FoHs)
a 94 w4 stress 7} 40 kdyne/cm25] = AL 75
AL AAstz, Sdeo] U4AYE S/4Ed gdHg 4
e SA Ap/AV(YH Y W/ 84 e W)
4] & Elastance ¥ 3§ (delta elastance) & st} o]
W §49 Fshge 10ml/M2el 20 ml/M2e 7 &z}
oA 43 3A A stg o= 44 Frkeke]l 10 ml/M2y
» Elastance ¥ 31-¢-2- d-E 10(delta elastance 10)¢] =}
sk, 20ml/M?4 = Elastance ¥l 3}-§-¢ d-E 20(delta
elastance 20)¢]&} & 8}4 o} (Fig. 2).

T8 =] 4~(ejection fraction), meanV.(mean velo-
city of circumferential fiber shortening), 427 a-
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FEE=(F7 T4 4 83 —F37 2544 &
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Fig. 2. Method used to assess the delta elastance
(Ap/AvV) in early diastole. LV pressure,
volume and wall stress are poltted against
time. Starting from a fixed level of wall
stress(40 kdyne/cm?), the changes in LV
pressure(Ap) is determined by a constant:
increase in LV volume(Av:eg 10 ml/M?
or 20ml/M?), d-E 10 is delta elastance at
10 ml/M2 increase in LV volume and d-E
20 is delta elastance at 20ml/M? in crease.
in LV volume.
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(Fig. 3).

F5E L Vel & AFEL Al 2 494 788 (EF)
€ 49.4+14.85%(A 15 : 66.6+6.3%), meanVe; =

Table 2. Measurement of Delta Elastance and LV Functional Indices

d-E 10 d-E 20 EF mean Vg ESVI EDVI
(mmHgM?/ml) (mmHgM2/ml) (%) (sec™) (ml/M?) (ml/M2)
Group [
Normal subjects —3.38+1.75 —1.69-+0.84 66.6+6.3 1.15+0.17 31.5+11.9 94,1427.1
(n=7)
Group I
Valvular
iegurgitation —1.76 0.69%% —0.98+0.39%* 49,4+14.9%F 0.81-+0,.29%F 74,7445 1% 145.2-+51.8*%
___(n=18)
*p<0.05  ** p<0.01

d-E 10=delta elastance at volume change 10ml/M?; d-E 20=delta elastance at volume change 20 ml/
M?; EF=ejection fraction; meanV.,=mean velocity of circumferential fiber shortening; ESVI=endsys-
tolic volume index; EDVI=enddiastolic volume index.
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Fig. 8. Individual values of delta elastance d-E 10 and d-E 20.
d-E10: delta elastance at 10 ml/M? of LV volume change
d-E20: delta elastance at 20 ml/M? of LV volume change
Group I : normal control group
Group I : patients with valvular regurgitation
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Fig. 4. Correlation between delta elastance and mean velocity of circumferential fiber shortening.
d-E 10: delta elastance at 10 ml/M? of LV volume change
d-E 20: delta elastance at 20 ml/M? of LV volume change
mean V¢ mean velocity of circumferential fiber shortening.
o : Patient with valvular regurgitation
e : Normal control subject
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Fig. 5. Correlation between delta elastance and ejection fraction.
d-E 10: delta elastance at 10 ml/M? of LV volume change

d-E 20: delta elastance at 20 ml/M? of LV volume change
E.F.: ejection fraction

o : Patient with valvular regurgitation
e : Normal control subject
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