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= Abstract=

The Study for Velocity Pattern of the Superior Vena Cava and the
Hepatic Vein Using Doppler Echocardiography in Normal Adults

YJ Chang, M.D., KC Choi, M.D., SH Park, M.D.,
SW Kim, M.D., WS Ryu, M.D., UH Ryoo, M.D.
Department of Internal Medicine, College of Medicine, Chung-Ang Universily

Noninvasive pulsed wave Doppldr echocardiography recordings of flow velocities in the supe-
rior vena cava and hepatic vein have been compared with right hepatic hemodynamics and
used to assess the states of various cardiac diseases.

This study defines normal Doppler ultrasound superior vena cava and hepatic vein flow
velocities and their variation with respiration in normal adults. These results may be used
for comparison with patterns found in disease states.

The results obtained were as follows :

1) The characteristic biphasic forward flow velocity pattern was found in superior vena
cava and hepatic vein on all phases of respiration.

2) The larger peak forward flow occurred in systole and second, smaller peak forward
flow occurred in diastole.

3) Reversal blood flow with atrial contraction (A wave) was present in 69.7 percent.

4) About 54% of the subjects had hepatic vein recording adequate for analysis, which were
similar flow velocity pattern in the superior vena cava.

KEY WORDS : Doppler echocardiography * Superior vena cava * Hepatic vein.
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Fig. 1. A pulsed wave (PW) doppler ultrasound velocity curve from the superior vena cava of a normal
adults. (S Systole, D ; Diastole, A s A wave, SVC : superior vena cava)
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Fig. 2. A pulsed wave (PW) doppler Ultrasound velocity curve from the hepatic vein of a normal adults.
(S : Systole, D : Diastole, A: A wave, Vi V wave, HV : Hepatic vein)
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Table 1. Superior vena cava peak forward and reverse flow velocity in 43 normal adults

Phase of respiration

Peak Velocity(cm/sec) Apnea Inspiration Expiration
Forward Flow
Systole
Mean 403+ 79 496+ 84* 377+ 72*
Range 26 to 57 34 to 66 25 to 54
Diastole
Mean 250+ 75 30.2+ 8.8* 233+ 6.1*
Range 15 to 47 18 to 66 15 to 44
Reverse Flow
A wave
Mean 19.8+ 5.2 202+ 33 199+ 37
V wave
Mean 186+ 5.1 18.0+ 3.3 16.3+ 3.7

Values are meant 1SD. A wave=atrial contraction.
V wave=late systolic atrial contraction.(*P<0.05)
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Fig. 3. Peaked forward and reverse flow velocities in superior vena cava according to phase of respiration.
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Fig. 4. Peaked forward and reverse flow velocity in integrals in superior vena cava according to phase
of respiration.
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Fig. 5. A pulsed wave doppler ultrasound velocity curve from the hepatic vein in constrictive pericarditis.
(S Systole, D : Diastole, A : A wave, V: V wave, HV : Hepatic vein, IVC : Inferior vena cava)



Table 2. Superior vena cava forward and reverse flow velcity integrals, percent of total flow velocity
integrals occurring in systole in 43 normal adults

Phase of respiration

Apnea Inspiration Expiration
Forward flow velocity
integrls(cm)
Systole
Mean 102+ 23 127+ 30 915+ 2.1
Range 44 to 17.1 7.8 to 19.5 3.7to 14.0
Diastole
Mean 41+ 21 54+ 22 3.6 1.7
Range 13 to 118 2.3 to 111 1.O0to 7.1
FFVI Total
Mean 143+ 33 182+ 36 12. 8+ 2. 8
Range 9.4 to 28.9 11.5 to 26.6 8.1t 20. 2
% FFVI, Systole
Mean 719+ 104 705+ 9.1 72.48+10.27
Renge 494 to 91.7 442 to 89.2 38.5t091. 9
Reverse flow velocity
integrals
A wave Mean 1.6+ 07 1.5+ 05 1.4+ 0.5
V wave Mean 12+ 05 + 04 1.1+ 0.5

Values are meant 1SD. FFVI=forward flow velocity integral.
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Table 3. Hepatic vein peak forward and reverse flow velocity and integrals, percent of total flow velocity
integrals occurring in systole in normal adults

Phase of respiration

Apnea Inspiration Expiration
Peak Velocity(cm/s)
Forward flow
Systole Mean 40.90+ 15. 4 594+ 16. 8* 419+ 126*
Range 17 to 80 30 to 95 26 to 63
Diastole Mean 25.3+10. 0 388+ 18. 9* 252+ 11.0*
Range 13 to 59 17 to 96 13 to 58
Reverse flow
A wave Mean 276+ 9.2 296+ 84 256+ 80
V wave Mean 232+ 8.7 274+ 7.8 259+ 79
Forward flow velocity
integrals(cm)
Systole Mean 82+ 4.0 136+ 6. 8 85+ 4.0
Range 1.2 to 187 3.6 to 34.8 32 to 17.7
Diastole Mean 35+ 2.1 64+ 4.4 35+ 25
Range 1.6 to 10.3 2.1 to 20.7 0.8 to 10.1
FFVI Total Mean 118+ 5.6 202+ 9.9 120+ 6.3
Range 5.2 to 29 10.0 to 48.7 46 to 27.2
% FFVI Systole Mean 683+ 12. 5 68.5+ 12. 9 719+ 93
Range 23.1 to 86.3 27.6 to 864 444 to 83.1
Reverse flow velocity
integrals(cm)
A wave Mean 30+ 1.3 + 1.7 7
V wave Mean + 153 8+ 156 + 15
Values are meant 1SD(P<0.05).
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