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Summary

Changes in superior and inferior vena caval flow patterns were analyzed in 5 patients with con-
strictive pericarditis and were compared with those of 10 normal control subjects. Caval flows were mea-
sured using catheter-tip Doppler flowmeters. The normal controls showed biphasic M-shaped flow pat-
terns; the peaks of the first forward flow (S wave) and of the second forward flow (D wave) appeared
coincident with mid-systole and mid-diastole, respectively. Reverse flows fell during the atrial con-
traction period (A wave) and late systole (V wave). In the normal controls, the ratios of the S wave
to the D wave (S/D ratio) and the A wave to the S wave (A/S ratio) were 2.15+0.41 and 0.18+0.10,
respectively, and there was a disproportionate respiratory variation in the S and D waves in the normal
controls. In constrictive pericarditis, superior and inferior vena caval flow velocities were lower than
those in the normal controls. The S/D and A/S ratios were 1.46+0.27 (p<0.05 vs control) and 0.66
+0.15 (p<0.01 vs control), respectively, with the A wave increasing in proportion to the severity of
constrictive pericarditis. In addition, there was only a minimal respiratory variation in constrictive
pericarditis. In conclusion, recognition of the patterns of the superior and inferior vena caval flow
velocities may be useful for diagnosing constrictive pericarditis.
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Table 1. Hemodynamic data of patients with
constrictive pericarditis and normal

controls
Constrictive Normal
pericarditis controls
Patients (No.) 5 10
Age (yrs) 48+6 58t 6
Heart rate (b/min) 74+8 68+10
AOP (mmHg) 106 +8/67+5  126+18/70+11
LVP (mmHg) 108 £8/17+4* 129419/ 6+ 3
PCWP (mmHg) a: 174+4%* a: 5+1
v 16 +4** v:i4+1
(14+3%) (B+£1)
PAP (mmHg) 25+6/15+3* 26+6/8+3
(19+4) (12+5)
RVP (mmHg) 26+6/15+4** 28+7/3+2
RAP (mmHg) a: 144** a:4+2
v 1344%* v:3+2
(11£3%) (2+1)
Cardiac index 2.9+0.3 3.6+0.8

(!//min/m?)

AOP=aortic pressure; LVP=Ileft ventricular pres-
sure ; PCWP =pulmonary capillary wedge pressure ;
PAP=pulmonary artery pressure; RVP=right ven-
tricular pressure; RAP=right atrial pressure.

( ): mean pressure.

* p<0.05, ** p<0.01 vs control.
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Fig. 1. Catheter-tip Doppler recording of su-
perior vena caval flow velocity in a normal
subject.

Caval systolic flow velocity (S) and diastolic flow
velocity (D), both toward the right atrium, are in-
scribed above the baseline.

ECG =electrocardiogram; AOP=aortic pressure;
SVC flow=superior venal caval flow velocity;
SVCP =pressure at the superior vena cava.
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Fig. 2. Respiratory variations of Doppler recording of superior vena caval flow velocity

in a normal subject.

Inspiration is indicated by a shaded zone ; and expiration, by a clear zone.

Abbreviations: see Fig. 1.
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Fig. 3. Representative recording of superior
vena caval flow velocity in a patient with con-
strictive pericarditis.

Caval systolic flow velocity (S) and diastolic flow
velocity (D), both toward the right atrium, are in-
scribed above the baseline.

Abbreviations: see Fig. 1.
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Fig. 4. Catheter-tip Doppler recording of su-
perior vena caval flow velocity in another re-
presentative patient with constrictive pericar-
ditis.

Note that the mean SVCP is elevated to 17 mmHg,
indicating that the constriction is extremely severe.
In this patient, caval reverse flow during the atrial
contraction (A wave) is prominent.

Abbreviations: see Fig. 1.
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Fig. 5. Respiratory variations in Doppler recording of inferior vena caval flow velocity in

a patient with constrictive pericarditis.

Inspiration is indicated by a shaded zone; and expiration, by clear zones. In patients with con-
strictive pericarditis, the respiratory variation of the superior and inferior vena caval flow velocities

is minimal.
Abbreviations: see Fig. 1.
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Table 2. Vena caval flow-parameters of pa-
tients with constrictive pericarditis
and controls

Constrictive Normal

pericarditis controls

(cm}s) (cm/s)

svCc
Inspiratory S 9.0+1.0** 32.7+10.8
D 5.6+1.1 13.7+12.4
A —2.4+3.2 —2.2+ 7.1
A\'% —2.241.8%* 3.4+ 4.2
Expiratory S 7.6+1.3%* 21.3+10.9
D 5.2+0.9* 9.9+ 5.1
A —5.0+2.4 —4.1+ 2.8
\'% —1.4+2.2 1.2+ 4.3
IVC

Inspiratory S 7.4+1.1%* 30.2+ 8.8
D 4.2+0.8* 13.8+ 9.7
A —5.4+1.1 —2.4+ 7.9
A\ —1.4+1.1* 6.3+ 8.3
Expiratory S 7.0+1.1%* 19.6+ 8.7
D 4.6+1.2% 9.6x 5.7
A —4.94+0.9 —3.8+ 3.6
v —2.2+0.8%* 3.3+ 4.0

SVC =superior vena cava ; IVC =inferior vena cava.
* p<0.05, ** p<0.01 vs controls.
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