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Pulmonary Venous Flow Pattern by Transesophageal Echocardiography
in Healthy Young Adults
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Background * Although a number of indicies of diastolic function based on transmitral flow
have been proposed. no single factor seems to be adequate for separating patients with normal
from those with abnormal diastolic function.

Pulsed Doppler echocardiography of pulmonary venous flow(PVF) is another non-invasive
method to evaluate left ventricular diastolic performance. The purpose of this study is to evaluate
the normal PVF pattern by TEE.

Method - We performed pulsed-wave Doppler studies of the PVF and of the mitral flow
by transesophageal-(TEE) and transthoracic echocardiography(TTE) in 11 healthy young adu-
Its.

Results * In TEE. all subjects showed four phases of the PVF pattern : two antegrade systolic
phases(early and late : SE and SL). one antegrade diastolic phase(D) and one retrograde
diastolic phase(A). In TTE. there were three phases of the PVF pattern ¢ two antegrade phases
(systolic. diastolic) and one retrograde diastolic phase but we couldnt find out early systolic
phase flow. Peak velocity of each phase of PVF was as follows : SE was 489+ 14.1cm/sec.
SL was 56.3+ 16.1cm/sec. D was 526+ 149cm/sec. A was 21.6+ S9cm/sec. The timing of SL
flow was correlated significantly with that of peak aortic flow(r=0.42, p<<0.01), while the timing
of D flow and that of A flow were correlated significantly with timing of mitral E peak and
A peak, respectivelv(r=0.84, p<0.01 : r=0.80, p<0.01).

Conclusion © In the young normal subject. PVF showed four phases of flow pattern and
could be casily obtained by TEE. Furthermore it may be used for evaluation of left ventricular
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function.
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Fig. 1. Temporal relation between pulmonarv venous,
mitral and aortic flow(AOS, beginning of aortic
flow ; AOP, peak of aortic flow: MS, begin-
ning of mitral flow: ME, E peak of mitral
flow: MA, A peak of mitral flow : SE, early
svstolic peak : SL, late svstolic peak 1 D, diasto-
lic peak : A, atrial contraction peak).
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Table 1. Timing of aortic, mitral, pulmonic venous
flow

Pulmonary venous flow(ms)

Q—SE 129.2+ 39
Q-SL 277.2% 8.7
Q—-D 508.4112.4
Q-A 627.6% 18.9
Mitral flow
Q-MsS 3347+ 9.5
Q~ME 418.7+ 83
Q—MA 650.2+ 16.9
Aortic flow
Q—AOS 87.1% 63
Q—AOP 158.7+11.2
Q—AOE 3053+ 13.8




Fig. 2. Profile of normal pulmonary venous flow obtained by TEE at left upper pulmonarv vein. This shows
triphasic forward flows and a retrograde flow following atrial contraction.
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Fig. 3. Relationship between timing of svstolic pulmonarv venous flow and aortic flow.
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Fig. 4. Relationship between timing of diastolic pulmonic flow and mitral flow.
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Table 2. Normal value of peak velocitv of pulmonary
venous flow in TEE and TTE

TEE(cm/sec)  TTE(am/sec) P value
SE 48.9 + 141
SL 56.3 *£16.1 484 +13.2 NS
D 52.6 + 149 486 +11.4 NS
A 216 * 59 22.0 + 4.1 NS
S/D 1.07+ 0.14 1.04£ 029 NS
D/A 2.50+ 0.52 221+ 0.28 NS
Table 3. Normal value of velocity time intergral of
pulmonarv venous flow in TEE and TTE
Svri 10.89%9.92 9.80+ 2.33 NS
Dvri 6.00+ 2.87 9.37+3.73 <0.05
Avn 0.53+ 0.23 0.35+ 0.22 NS
S/Dvri 2.00+ 0.77 1.15% 0.4 NS
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