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Accuracy of Mitral Valve Area in Patients with Mitral Stenosis Measured
by Echocardiographyl] Compared with Operative Mitral Valve Area

Chang Yeob Han, M.D., Kee Sik Kim, M.D., Seong Wook Han, M.D.,
Seung Ho Hur, M.D., Jang Ho Bae, M.D.,
Yoon Nyun Kim, M.D., Kwon Bae Kim, M.D.

Division of Cardiology, Department of Internal Medicine, Keimyung University,
School of Medicine, Taegu, Korea

Background(J Measurement of echocardiographic mitral valve area(MVA) is a useful non-invasive
method of estimating the stenotic mitral valve area. This study was undertaken to evaluate the accuracy
of echocardiographic MVA measurements by comparing MVAs measured by the planimetric and the
pressure half-time method versus direct MVA measurement by using a cone shaped device specifically
made for direct measurement of MVA.

Methods and Results[] The study population consisted of 22 consecutive patients from August
1993 to February 1996. All the patients underwent 2D planimetry and Doppler echocardiographic
MVA measurements before and after valve replacement surgeryl] direct measurement also was
performed after surgery. Five patients(22.7%) had normal sinus rhythm, and the rest of the patients
had atrial fibrillation. Two-dimensional echocardiographic examinations were attempted in 22 patients,
and adequate measurements were obtained in 21 of the patients studied. Mean mitral valve area were
0.99+ 0.32cm’ ranged from 0.42 to 1.68cm? on 2D planimetry method, 0.93+ 0.32cm” ranged from
0.42 to 1.68cm” on Doppler pressure half-time method, 1.17% 0.20cm” ranged from 0.93 to 1.68cm”
on direct measurement of mitral valve area after surgery. 2D planimetry method(@J 0.621, p( 0.003,
SEO 0.165), pressure half-time method (] 0.454, p(d 0.003 SE] 0.187), and transmitral peak velocity
(0 —0.480, p[ 0.026, SE[I 0.189) was relatively well correlate with operative mitral valve area.
There was relatively good agreement between direct and 2D planimetric measurements and between
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direct and Dopler pressure half-time methods.

Conclusion[] 2D planimetry and Doppler pressure half-time method on echocardiography are useful,

noninvasive measurement methods in patients with mitral stenosis.

KEY WORDSLI Mitral valve area - Planimetry - Pressure half-time.
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Table 1. Electrocardiographic and echocardiogra-
phic findings in subjects

ECG NSR 5(22.7%)
AF 17(77.3%)
LAD(cm) 5.58+ 1.35 (4.01-9.23)
LvDd(cm) 5.26+ 0.69 (4.08-7.28)
LVDs(cm) 3.59+ 0.56 (2.50-4.52)
Peak velocity(m/s) 1.97+ 0.34 (1.48-2.65)

MV Area by Planimetry
q.. .

MVA = 1.01 cm’

MVA = 0.61 cm?

Fig. 1. 2D planimetric measurement of the mitral valve
area in patients with mitral stenosis on parasternal
short axis view.
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PRESSURE HALF-TIME METHOD

Fig. 2. Mitral valve area, measured by pressure half-
time method on confinuous wave Doppler ec-
hocardiogram.
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Fig. 3. Schematic diagram of device, which was used
for direct measurement of mitral valve area.
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Table 2. Associated valve abnormalities in subjects

Mitral regurgitation none 10
Mild 9
moderate
severe

Aortic regurgitation none

grade O

1

2

9

grade O 5
7

grade O 0
1

grade O

Table 3. Mean mitral valve area(MVA) in each methods

valve area (mean cm?)

(
1.17+ 0.20 (0.93-1.73)
0.99+ 0.31 (0.50-1.93)
Pressure half time 0.93+ 0.32 (0.42-1.68)

Surgical*
Planimetry

*Post-op direct measurement
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Fig. 4. Correlation between direct measurement & ech-
ocardiographic planimetry method.
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Fig. 5. Correlation between direct measurement & pre-
ssure half time method.

Fig. 6. Correlation between direct measurement & peak
velocity of transmitral flow.

Table 4. Correlation coefficient and p value between each measurement methods

Surgical Planimetry PHT* Peak velocity

(n0 22/22) (n0 21/22) (n0 22/22) (n0 22/22)
Surgical* rd 1.000 rd1.621 r0 1.454 rd -0.480

pO . p0 0.003 p0 0.033 pO 0.026
Planimetry rd 0.621 rd 1.000 rd 0.524 rd -0.424

p0 0.002 pO. p00.015 pO 0.090
PHT** rd 0.454 rd 1.524 r0 1.000 rd -0.490

p0 0.033 p00.015 pO. pO 0.039
Peak velocity r00 -0.480 r0 -0.424 r0d0 -0.490 r00 1.000

pO 0.026 pO 0.090 pO 0.039 PO.

*post-up direct measurement

O

**PHT : pressure half time
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Table 6. Correlation coefficient and p value of surgical
and echocardiographic parameters acco-
rding fo associated valvular heart disease

00 000000 000 000 00000 00
0 0000 000 000 00 0000 000 O
00 000000 00000 r004170 000 O
00000 000 00000 00 00 000 O
000(@D00.096), 00000 00000 00O O
0 00000 000 000 00000 00 000
0 00000 00000 r0-05180 000 OO
000 00 0000 OO0 000 000(p00.058)
(Table 5). 00 0000 OO0 00O (nO5) OO
00 00 000 O 00 000 00 0 00 OO0
00 0000 00 000 000000 0000 O

Planimetry PHT* P. velocity
- 0000 r00.237(p00417), OOOOOOOO O
Surgical* MR(+) rO 0.688 r0.361 rd —0.589
("012) p0 0013 p00248 pO 0.057 000 00000 r00465(p00.535)0000 O
MR(=) 0 —0.128 00431 0 —0.376 000 000 OOO0(Table 5). 00O 0oOO0O0O0O
(n010) pO 0725 pO0.214 pO 0.405 ooob 0b ooooo@eui1o) O 0O OOoooO
AR(+) r0 0.585 r00.285 r0-0.575 00000 000 00000 000 goooo o
(n0D13) pO 0.036 pU0.346 pO 0.106 00,000 000 000 00000mO12) 000
AR(=) 10 0729 100684 10 -0406  Hoppppp DoO DDOO 0O0OO(D0.688),
(nb9) pO 0026 p00042 pO 0278 L opp gooEED.013) 00 0000 O
*pressure half time
**post-op direct measurement OO0 OO0 O0O0O(Table 6). 0OO0O OOO O
1.0
E 5 mean=t2SD
.GE_J .6
5 o
= 4 .
g a2
:,ED 2 - o - - mean
< [=}
2 _oA
3 2 ° =
=
g mean=+2SD
T
8 —41
- -6 T T T T T B T T
4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0

Fig. 7.
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Difference against mean for MVA between surgical and planimetric echocardiographic measurement.
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Fig. 8. Difference against mean for MVA between surgical and Doppler echocardiographic measurement.
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