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Echocardiograpic Findings of Coronary Sinus in Heart Failure
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ABSTRACT

Background and Objectives : The coronary sinus (CS) is a small tubular structure just below the tricuspid valve.
The dilatation of the coronary sinus as well as the inferior vena cava and the hepatic vein may provide echo-
cardiographic signs of systemic congestion. The aim of this study was to evaluate the correlation of size of
coronary sinus that had abnormal echocardiographic findings with or without congestive heart failure. Subjects
and Methods : Echocardiographic examinations of coronary sinus were performed on 58 patients (M : F=20 :

38) who had abnormal echocardiographic findings with current or previous symptoms or signs of congestive
heart failure (group 1), and on 63 patients (M : F=27 : 36) who had abnormal echocardiographic findings but
that had never had symptoms or signs of heart failure(group 2) and 94 healthy volunteers (control group, M :

F=52 :42). The CS was mesured using a two-dimensional echocardiogram in the right ventricular inflow view
(5-10 mm below the Thebesian valve at end-systolic phase). Results : In the normal control group, the median
size of the CS was 6.2+1.2 mm, and showed no difference between gender and age. The sizes of the CS in
groups 1 and 2 were 9.0+2.3 and 6.4+1.3 mm, respectively. There were differences between groups 1 and the
normal control group (p<0.001), and between groups 1 and 2 (p<0.001), but a slight change between group 2 and
the normal control group. In group 1, the size of the coronary sinus was related with the duration of heart failure
(r=0.32, p=0.016), but no correlations to body surface area, left ventricle dimension and TR peak velocity were
shown. In the presence of heart failure, as diagnosed according to the size of the CS, the predictive value was
high when the size of the CS exceeded 8.0 mm, with an accuracy of 84%. In heart failure, the median size of
the IVC was 16.61+5.4 mm, the variation rate of the IVC during the respiratory cycle was 0.40+0.13, and the
variation rate of the CS during cardiac cycle was 0.31+0.20. The size of the CS was not related with the size
of the IVC, but there was an inverse correlation between the size of the IVC and its variation rate (r=—0.434,
p=0.037). The size of the IVC was inversely correlated with the variation rate of the CS (r=-0.490, p=0.024).
There was a correlation between the variation rate of the CS and that of the IVC (r=0.411, p=0.021). Comparing
the groups with and without systolic flow reversal into the CS in congestive heart failure patients with tricuspid
regurgitation, in the former there wrer distensions of the CS, IVC and LA dimensions and reductions in the
variation rates of the CS. Conclusion : The measurement of the size of the CS and the variation rate of CS
may provide valuable information concerning the presence and duration of congestive heart failure. (Korean
Circulation J 2004;34(11):1056-1062)
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Table 1. Baseline characteristics of patients

Group 1* Group2' Control p
Number of patient 58 63 94
Sex 38:20 36:27 52:42 NS
(Male : Female)
Age 58.5+115.7 46.6+154 49.7+t13.5 NS
Systolic 26 (44.8%) 31 (49.2%) NS
dysfunction (%)
Diastolic 43 (74.1%) 47 (74.6%) NS
dysfunction (%)
VHD (%) 47 (81.0%) 51 (80.9%) NS

Group 1*: patients who have structural abnormality of
heart and current or previous symptoms of heart failure,
Group 2t patients who have heart disease but have
never had symptoms of heart failure, VHD: valvular heart
disease, NS: non-significant

Fig. 1. RV inflow view: measurement of size of the co-
ronary sinus. A small tubular structure just below the tri-
cuspid valve, the coronary sinus is clearly visible. RV:
right ventricle.
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Fig. 2. M-mode echocardiogram: coronary sinus has
cyclic changes during the cardiac cycle. During the late
ventricular diastolic phase, the size of the coronary sinus is
minimum (b), and during the end of the ventricular sys-
folic phase, the size of the coronary sinus is maximized (a) .
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Fig. 3. Comparison with the mean size of the coronary
sinus among congestive heart failure patients, control
groups and patients with various heart diseases without
congestive heart failure. CS: coronary sinus, CHF: con-
gestive heart failure, NS: non-significant.
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Fig. 4. There is significant correlation between size of the
CS & duration of CHF (Group 1). CS: coronary sinus, CHF:
congestive heart failure.
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Fig. 5. It shows little correlation between size of the IVC &
size of the CS. IVC: inferior vena cava, CS: coronary sinus.
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Fig. 6. It shows inversed correlation between size of the
IVC and variation rate of the CS. IVC: inferior vena cava,
CS: coronary sinus.
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Fig. 7. There is positive correlation between variation rate
of CS and variation rate of the IVC. CS: coronary sinus,
IVC: inferior vena cava.

Table 2. Comparing the groups with and without systolic
reversal flow info the CS. There are significant distension
of the CS, IVC and LA dimension and reduction of vari-
ation rates of the CS in group with systolic reversal flow
intfo the CS

TRinflow (+) TRinflow (=) p
Size of IVC (mm) 21.1 £ 6.5 15.6 = 49 <0.05
Size of CS (mm) 150 = 6.1 100 £ 33 <0.05

Variationrate of IVC  0.30+ 0.20 0.32£ 021 NS
Variationrate of CS 032+ 0.12 0.43£ 0.13 <0.05
LA size (mm) 643 £19.4 475 + 85 <0.05
Pressure gradient 360 £ 9.6 379 £ 95 NS
Teiindex (Left) 043+ 0.17 045+ 0.18 NS

LVEDD (mm) 50.5 £15.6 503 £ 98 NS
Ejection fraction (%) 633 £13.6  59.1 £133 NS

TR inflow (+): presence of systolic flow reversal into the
coronary sinus in patients with tricuspid regurgitation,
TR inflow (=): absence of systolic flow reversal into the
coronary sinus in patients with tricuspid regurgitation.
IVC: inferior vena cava, CS: coronary sinus. LA: left
atrium, LVEDD: left ventricle end-diastolic dimension, NS:
non-significant
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Fig. 8. Tricuspid regurgitation flow reversal into large coronary sinus. A: color Doppler view. B: pulsed wave Doppler.
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