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Summary

Thirty-three patients were studied with simultaneous examination of echocardiography and Fick
method during right heart catheterization. There were significant correlations between stroke volume
or cardiac output calculated by Fick method and systolic aortic motion in the echocardiograms of the
aortic root, except in patients with right ventricular volume overload such as atrial septal defect or
severe tricuspid regurgitation.

Although the motion of the ascending aorta would be influenced by many factors and further re-
search would be necessary about these factors, systolic aortic motion may be a useful echocardiographic
index for estimating stroke volume, especially in patients whose left ventricular echocardiograms are
not appropriate for calculating stroke volume.
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Tabel 1. Summary of the clinical, hemodynamic, and echocardiographic data in all patients

UCG Fick
Pt. Age Sex Diagnosis HR  ARs  ARexc sV SI co cI
(mm/sec) (mm) (ml) (m!/M?) (L/min) (L/min/M?)
1 S. 0. 42 f MS, af 130 11.6 2.9 20 15 2.66 1.96
2 G.Y. 39 f MS 81 25.0 7.0 53 34 4.26 2.73
3 S. M. 29 m MR, MS, af 67 18.0 5.1 58 34 3.88 2.29
4 T. M. 23 m PAT 79 20.5 6.0 73 39 5.75 3.1
5 H.I. 56 f MS 90 18.0 4.5 45 35 4.01 3.09
6 T. K. 61 m old MI 58 12.4 5.0 62 42 3.58 2.40
7 H. H. 51 m AR, AS, MR af 83 10.2 3.3 39 26 3.20 2.15
8 T.U. 52 m CP af 102 14.3 4.5 43 30 4.40 3.08
9 T.Y. 50 f MR, MS, TR af 62 14.5 5.5 60 47 3.70 2.93
10 Y.D. 46 f MS, af 126 18.0 4.4 27 18 3.39 2.26
11 S.Y. 25 m ASD 68 36.0 10.0 80 49 5.47 3.42
12 G.O. 68 m MR, af 87 21.6 5.9 62 38 5.38 3.30
13 S.M. 53 m CM 76 12.0 4.0 45 34 3.43 2.56
i4 H.F. 59 f IHD, af 56 14.1 4.8 48 38 2.68 2.10
15 A.U. 34 f CM 91 27.0 8.5 51 37 4.64 3.38
16 H. Y. 23 m MR (RCT), TR 108  80.0 14.0 36 24 3.93 2.57
17 M. Y. 61 m MS, af 49 10.4 3.7 55 37 2.67 1.79
18 F.M. 58 f old MI 65 23.0 7.0 53 41 3.47 2.67
19 I1.K. 52 f MS, AS, af 99 16.7 4.8 27 18 2.71 1.83
20 S.A. 55 f MS, WPW 72 28.0 8.0 53 45 3.83 3.21
21 S.H. 25 m AV block 73 31.0 10.0 100 61 7.28 4.49
22 Y. T. 58 f AR 78 30.0 9.0 65 45 5.06 3.49
23 N. N. 25 m SSS 85 35.6 10.7 93 62 7.92 5.25
24 F.S. 50 m MS, AR, af 77 13.9 4.2 63 39 4.87 3.02
25 S.Y. 52 f MR, MS, af 111 15.3 3.9 35 24 3.83 2.63
26 T.N. 27 m BWG synd 76  22.0 7.5 82 50 6.24 3.78
27 T.N. 68 f SSS 72 9.0 3.5 55 44 3.97 3.13
28 N. K. 44 f ASD 90 37.0 11.0 79 64 5.28 4.29
29 A.H. 46 f AR, MS 72 30.0 9.0 70 50 6.24 3.78
30 T. K. 24 m VSD, AR 75 34.0 10.5 96 54 7.17 4.03
31 R.T. 29 f AR, AS, MS, MR, af 59 17.2 6.3 72 47 4.26 2.78
32 K. F. 29 f ASD 82 55.0 11.6 58 41 4.78 3.39
33 J.O. 28 m ASD 90  29.0 9.0 93 51 8.37 4.57

ARs: aortic root speed, ARexc: aortic excursion, af: atrial fibrillation, AR: aortic regurgitation, AS: aortic
stenosis, ASD: atrial septal defect, BWG synd: Bland-White-Garland syndrome, CM: cardiomyopathy, CP:
constrictive pericarditis, IHD: ischemic heart disease, MI: myocardial infarction, MR: mitral regurgitation,
MS: mitral steniosis, PAT: paroxysmal atrial tachycardia, RCT: ruptured chordae tendineae, SSS: sick
sinus syndrome, TR: tricuspid regurgitation, VSD: ventricular septal defect.
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Fig. 1. Representative recording of the aortic
root echocardiogram.

Elements of aortic leaflets are included within the
aortic root. The method for calculating ARs (=b/a)
and ARexc (=b) is illustrated.
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Fig. 2. Stroke volume (left) and stroke index (right) from Fick method against ARs.
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AR: aortic regurgitation, ASD: atrial septal defect, CM: cardiomyopathy, IHD: ischemic heart
disease, MR: mirtal regurgitation, RHD: rheumatic heart disease, VSD: ventricular septal defect.
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Fig.3. Cardiac output (left) and cardiac index (right) from Fick method against ARs.

Abbreviations as in Fig. 2.
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Fig. 4. Stroke index (left) and cardiac index (right) from Fick method against ARexc.

Abbreviations as in Fig. 2.
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Table 2. Right heart catheterization data for a
patients with mitral regurgitation due to rup-
tured chordae tendineae and tricuspid regurgi-
tation (Cace 16)

H.Y. 23y.0. m. MR (RCT)

Pressure (mmHg) 0,Vol. %
svC 12 11.87
IvC 12 .15
RA 12 11.05
RVi 77/6~18 11.65
RVo 79/8~18 .70
mPA 77/44 58 10.14
2PA 79/44 56 11.56
oPC v35 24
FA 18.83
Sat. 20.74
02Consumption 3l CC/min
Heart Rate 108
Cardiac Output 3.93 L/min
Cardiac Index 2.57 L/min/BSA
Stroke Volume 36 ml
Stroke Index 24 ml/BSA
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