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Summary

Contrast echocardiographic examinations were performed to evaluate hemodynamic filling profiles
in patients with right ventricular overload as well as in normal adults. The subjects were 15 cases of
atrial septal defect (ASD) as a representative of right ventricular volume overload, 13 cases of mitral
stenosis (MS) as a condition with right ventricular pressure overload and 15 cases of normal adults.
M-mode contrast echocardiograms were recorded through the ultrasonic beam direction determined
by two-dimensional echocardiograms as shown in Fig. 1.

Results: 1) In diastole, continuous rapid linear flow through the tricuspid valve orifice was ob-
served in 11 pationts with ASD, while biphasic rapid linear flow was noted in normal adults (control)
and in patient with MS. 2) Maximum flow velocity (MFV) in early diastole and flow velocity in atrial
contraction phase (AFV) were larger in cases with ASD than that of the control subjects. However,
there was no difference in rapid filling time (RFT) between patients with ASD and MS. 3) The
characteristic findings of tricuspid valve echoes in cases of ASD included increased valve opening
velocity (TOV), decreased diastolic descent rate (TDDR), and high F point. These findings were
correlated well with increased MFV and prolonged RFT. 4) MFV was decreased secondarily to
the increment of pulmonary artery pressure. 5) Turbulent flow in the right-sided chamber was ob-
served in patients with pulmonary hypertension.

These results suggest that linear contrast echoes in the M-mode echocardiograms may be useful
for the evaluation of flow velocity and flow profiles across the tricuspid valve orifice in patients with
right ventricular volume or pressure overload.
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Two-dimensional contrast echocardiograms demonstrating the ultrasonic beam
directions of the M-mode echocardiogram.

M-mode contrast echoes are recorded by ultrasonic beams directed from the apical portion which

determined by 2D-echocardiograms (beam 1: passing through the center of the tricuspid valve ring,

beam 2: passing through the septal side of the valve ring).
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Fig. 2. Methods of measurements in M-mode contrast echocardiograms.
MFV =maximum flow velocity; AFV=atrial filling velocity; RFT=rapid filling time; AFT=
atrial filling time.
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Fig. 3. Methods of measurements in tricuspid valve echo.
TOV =tricuspid valve opening velocity; DF int.=DF interval; DC int.=DC interval.
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Fig. 4. Flow profiles across the tricuspid valve orifice in a normal adult.

Rapid linear flow towards the right ventricle in systole (the first arrow) reveals blood flow from
the inflow tract to the outflow tract of the right ventricle.

RF=rapid filling; AF=atrial filling.
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Fig. 5. Types of flow profiles in cases with atrial septal defect.

Type 1 shows biphasic rapid blood filling towards the right ventricle in diastole, which is similar
to filling profiles in normal cases. Type II shows continuous blood filling in diastole. Rapid linear
blood filling is observed only in end-diastole in Type III (a case with pulmonary hypertension).

— 495



woc, M, EE, &3

- -
0 powirs
V! ! -..’...:“‘1

(e T

e,
MK (rnTw Y Xea
P w,‘-a“ ! A L
S O AR Ny L
SO bR .

B B v 3 §i e 5
ol e SO e e
SIS 3 :-Sﬂﬂ‘-llr.u-, W

Aty

Fig. 6. Tricuspid flow profiles in mitral stenosis (MS).
In cases with atrial fibrillation, blood filling induced by atrial contraction is absent.
NSR=normal sinus rhythm; Af=atrial fibrillation.
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Fig. 7. Comparisons of measured maximum flow velocity (MFV), rapid filling time (RFT)
and atrial filling velocity (AFV) in 3 groups.
CONT =control; ASD=atrial septal defect; MS=mitral stenosis.
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Fig. 8. M-mode
showing the characteristics of tricuspid valve
flow in a case of ASD.

contrast echocardxogram
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Fig. 9. Relationships between MFV and TOV.

Table 1. Hemodynamic data in cases of ASD

No. Case Age Sex Rhythm Flow pattern PA RVEDP QP/QS MFV AFV RFT
1. E.K. 49 M NSR I 16 7 2.6 523 437 183
2. H.Y. 47 F NSR I 26 8 2.0 525 314 186
3. S.M. 37 M NSR 1 905 712 210
4. H.Y. 48 M NSR 11 16 6 1.9 555 191 344
5. T.H. 72 F NSR 1I 20 8 — 679 391 312
6. M.K. 46 F NSR II 22 9 2.9 648 581 155
7. T.N. 48 M NSR II 23 7 2.2 343 279 251
8. F.A. 69 F Af 11 25 10 1.7 463 — 436
9. M.L 42 F NSR 11 33 10 1.5 584 438 287

10. N.O. 76 F Af II 35 12 — 449 — 178
11. M.K. 32 M NSR II 702 362 268
12. K.S. 73 M Af II 518 — 288
13. H.K. 21 M NSR 11 402 288 244
14. E.M. 50 F Af 11 744 — 271
15. C.K. 46 F NSR 111 70 12 0.7 — 228 —

PA =mean pulmonary artery pressure; RVEDP =right ventricular end-diastolic pressure; QP/QS =pulmonary-

to-systemic flow ratio; MFV=maximal flow velocity; AFV=atrial filling velocity; RFT=rapid filling time;

NSR=normal sinus rhythm; Af=atrial fibrillation.
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Fig. 10. Relationships between the measured indices of linear contrast echocardiography
and the cardiac catheterization data.

Table 2. Hemodynamic data in cases of MS

No. Case Age Sex Rhythm PA RVEDP CO MFV AFV RFT
1. S.0. 48 M Af 12 4 3.6 368 — 192
2. S.I. 34 F NSR 17 5 4.5 248 149 140
3. S.T. 54 M NSR 18 9 4.5 274 246 208
4. K.H. 64 F Af 19 4 2.8 303 — 144
S. T.K. 49 F NSR 22 7 242 187 273
6. AL 36 F Af 32 6 3.2 417 — 142
7. Y.K. 36 F Af 40 9 3.8 265 — 203
8. Y.T. 45 F NSR 41 6 2.2 388 196 143
9. T.S. 52 F Af 309 — 172

10. S.S. 75 F Af 317 — 193
11. M.T. 55 F Af 260 — 176
12. A.S. 59 F Af 266 — 186
13. Y.M. 45 M NSR 245 181 140

CO=cardiac output.

Other abbreviations: See Table 1.
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Fig. 11. Turbulent flow is observed in 10 cases with elevated pulmonary artery pressure.
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