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Effects of Percutaneous Mitral Valvuloplasty on Pulmonary Venous Flow
Velocities in Patients with Mitral Stenosis

Jae-Kwan Song, M.D,, Seung-Jung Park, M.D., Seong-Wook Park, M.D.,
Jae-Joong Kim, M.D., Won-Ho Kim, M.D.,
Young-Cheoul Doo, M.D., Jong-Koo Lee, M.D.

Department of Internal Medicine, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul, Korea

Background . Recent development of transesophageal echocardiography(TEE) makes it possi-
ble to record pulmonary venous flow velocitiess(PVFV) accurately. To observe the differences
of PVFV between normal controls and patients with severe mitral stenosis and to clarify the
effects of percutaneous mitral valvuloplasty(PMV) on PVFV, TEE was performed in 12 normal
controls and 11 patients with severe mitral stenosis.

Methods . PVFV was recorded from left upper pulmonary vein in longitudinal view of mideso-
phageal position with a § MHz probe. Peak velocity and velocity-time integral(VTI) of systole
and diastole were calculated with a digitizer. TEE was performed before and one day after
PMYV. Hemodynamic data(left atrial pressure, transmitral diastolic pressure gradient and cardiac
output) were analyzed to demonstrate the possible correlation with PVFV.

Results 1 1) 75% (9/12) of normal controls showed 4 distinct phases of PVFV with 2 systolic
forward peaks, 1 diastolic forward and 1 end-diastolic backward peak. Peak systolic velocity
was 5261+ 99cm/sec and peak diastolic forward velocity was 36.0+ 10.3cm/sec - Systolic VTI
was greater than diastolic VTL too(11.14+ 3.6cm vs 52+ 1.6cm). 2) In patients with tight mitral
stenosis(mean mitral area : 0.9cm), most(10/11, 91%) showed one peak of systolic forward
flow . Peak systolic velocity(27.8+ 15.8cm/sec) and systolic velocity-time integral(34+ 1.8cm)
were significantly smaller than those of normal controls, while there was no statistical difference
in peak diastolic forward velocity and velocity-time integral (34.5+ 12.7cm/sec, 4.3+ 1.7cm) com-
pared to normal controls. There were no significant differences according to the rhythm. After
successful PMV(mean mitral valve area . 1.9cm) peak systolic and diastolic velocities increased
up to 46.9+ 13.8cm/sec, 41.4+ 7.5cm/sec respectively, and systolic increase was statistically signifi-
cant. The systolic increase of peak pulmonary venous velocity and velocity-time integral was



more prominent in normal sinus group compared to patients with atrial fibrillation. 3) In

patients with mitral stenosis, there was no correlation between peak diastolic forward velocity

of pulmonary vein and peak transmitral early diastolic velocity(r=—0.19, p=040) : There

was a weak negative correlation between mean left atrial pressure and peak systolic velocity

of pulmonary vein(r= —0.46, p=0.03) in the pooled data of pre- and postvalvuloplasty(N=22).

Also there noticed a negative correlation between diastolic transmitral pressure gradient and

peak diastolic velocity of pulmonary vein(r=—049, p=002, N=22).

Conclusion - Pulmonary venous velocities of patients with tight mitral stenosis showed decrea-

sed peak systolic velocity and VTI due to increased left atrial pressure and decreased compliance.

which normalized immediately after successful PMV. In patients with mitral stenosis there

seems to be somewhat different relationships between hemodynamic indices and pulmonary

venous flow velocities, and further study with more patients with variable mitral valve area

would be necessary to clarify the exact correlation.

KEY WORDS : Pulmonary Venous Flow * Transesophageal Echocardiography *
Mitral Stenosis * Percutaneous Mitral Valvuloplasty.
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Table 1. Demographic data

Normal Control

Mitral Stenosis

No. 12 11
Age 5417 42+ 8
M/F 9/3 3/9
NSR/AF 12/0 7/4

L/\ ECG
A

P QRS

T

PSV

NSR : normal sinus rhythm, AF : atrial fibrillation
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Fig. 2. Examples of pulmonary vein velocity curves in normal control(A) and patient with mitral stenosis
before(B) and immediately after PMV(C). In mitral stenosis peak systolic velocity of pulmonary vein
increased from 32cm/sec to 55cm/sec after successful PMV.
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Table 2. Doppler variables

Control Mitral Stenosis(N=11)

(N=12) Pre PMV Post PMV
PSV(cm/s) 52.6+9.9 278+ 158* 469+ 13.8**
PDV(cm/s) 36.0+£10.3 34.5+12.7 414+7.5
SI{cm) 11.1£38.6  3.4+18*%  8.1+37**
DI(cm) 52+16  43%17 7.0£25
IR 23+09 09*06 1.3+0.7
SF(%) 68+ 9 42+ 20 52+ 17%*
E(anfsec) 60+ 16.3 214+ 40.5% 142+ 31.3%*
A(cm/fsec) 561126 215+40.5* 114+ 23.7%*
E/A 1.14£ 05 1.01£0.1* 1.26+0.3%*

*p<0.05(control vs pre PMV),

**p<0.05(pre PMV vs post PMV)

PSV | peak systolic velocity, PDV : peak diastolic for-
ward velocity, SI : systolic velocity-time integral, DI
. diastolic forward velocity-time integral, IR : integral
ration(SI/DI), SF : systolic fraction(SI/(SI+DI)), E
. transmitral early diastolic peak velocity, A : transmi-
tral late diastolic velocity

Table 3. Hemodynamic variables in patients with mi-

tral stenosis
Pre PMV POST PMV
MVA(cm) 0.9+ 03 1.9+ 0.3*
Mean LAP(mmHg) 25+ 4.7 144+ 3.4*
PG(mmHg) 17.7£ 6.3 51%£23*
CO(¥/min) 4.1 09 4.7%1.1

MVA | mitral valve area(Gorlin’s method),
LAP ! left atrial pressure, CO ! cardiac output
PG ! diastolic transmitral pressure gradient
*p<0.05(pre PMV vs post PMV)
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Table 4. Doppler and Hemodynamic Variables in Patients with Mitral Stenosis According to the Rhy-

thm
pre PMV post PMV

NSR(N=7) AF(N=4) SR(N=7) AF(N=4)
PSV(cm/s) 34.2+13.7 166188 52.8+9.0*% 36.5% 15.9*
PDV(cm/s) 31.2+10.2 40.2+16.1 41.9+9.3 406+ 3.4
SI(cm/s) 4.0t 1.6 22+ 1.5 10.0+ 2.3* 471338
DI(cmy/s) 4.0+2.0 47113 7.1£26 67128
IR 1.1£ 0.6 0.5% 0.5 1.6 06 0.9 0.7
SF(%) 5112 27+ 24 59+ 9 40+ 20
E(cm/s) 2411405 213+ 17.8 142+ 31.2* 162+ 16.0*
A(cm/s) 215+ 52.1 - 114% 24* -
LAP(mmHg) 26+ 3 24+ 7 13+ 4% 154 1%
PG(mmHg) 20+ 5 147 5+2* 6+ 3*
CO(I/min) 4.0+ 1.0 42+ 1.1 49+ 1.1* 421038
MVA(CM) 0.9+ 0.4 1.1+ 02 2.1+04* 2.0+ 0.8*

P<0.05, NSR(Normal Sinus Rhythm) vs AF(Atral Fibrillation)

B Y 3(52.8+ 9.0cm/sec) ARHE TR S
7188 &5 —Az7tHo]l o HrH10.0+ 2.3cm vs
4.7+ 3.3cm).
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*P<0.05, pre PMV vs post PMV

Table 5. Correlation factors(r) and p-values between
hemodynamic indices and doppler variables
calculated from pooled data of pre- and
post PMV

PSV PDV IR SF

Mean r —0.46
LAP

Emax
~0.26 —0.39 —0.33 0.78

p 0.08 024 0.07 013 0.001
PG T 0.38 —049 —-0.31 019 0.78

p 0077 002 015 040 0.001
r

MVA 0.49 036 044 030 —0.82
p 002 010 004 0.18 0.001
Cco* r 034 —-011 058 057 -—0.63

p 023 071 003 004 001

"N=22(pre- and post PMV data in 11 patients with
mitral stenosis)

*N=14(pre- and post PMV data in 7 patients with
mitral stenosis and sinus rhythm)

2330 ARYER{ Al — 453 (time-velodty in-
tegral) @] SF(systolic fraction)& <o) A@ABAAES
(r=057, p=0.04) $EHEF olgt7] &xole=
=9 ZFFAE YA

Gorlin’s methodZ T3 $RU7HE 94 H
AAYEF £ — A8 (velocity-time integral) €]
IR(integral ratio) ¢} %¢] A##A E(r=0.44, P=0.
04), 2% ¥7F9 olghy] EEEHRE &9 A
BAE YR A

STRAYHEF FAloA o)A 71EE HAHY
579 HuExol $20 79 27 oA



E velocity(cm/S)
300 -

270 A

r=-019
p=040

60 T ¥ T
0 10 20 30

T T T 1

40 50 60 70

Peak Diastolic Velocity(cm/S)

Fig. 3. Scatterplot showing absence of correlation between peak diatolic forward velocity of pulmonary vein
and transmitral E(early diastolic) velocity in patients with mitral stenosis(N=22, from pooled data
of pre- and post PMV in 11 patients with mitral stenosis).
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Fig. 4. Scatterplots showing correlations between hemodynamic variables and doppler derived pulmonary venous
flow velocities : N=22 in panel A, B and D form pooled data of pre- and post PMV in 11 patients
with mitral stenosis. N=14 in panel C form pooled data of pre- and post PMV in 7 patients with

mitral stenosis and sinus rhythm.
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