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Echophonocardiographic Study in Patients Undergoing
Percutaneous Mitral Balloon Valvuloplasty(PMV)

Kyung Kwon Paik, M.D., Won Heum Shim, M.D., Yang Soo Jang, M.D,,
Joon Kwon, M.D., Seung Jea Tahk, M.D., Seung Yun Cho, M.D.,
Sung Soon Kim, M.D., Woong Ku Lee, M.D.

Department of Internal Medicine, College of Medicine, Yonsei University

Percutaneous mitral ballon valvuloplasty(PMV) is an effective nonsurgical procedure for
patients with mitral stenosis. PMV was performed in 13 patients(mean age, 41 years) with
mitral stenosis. All patients underwent echophonocardiography(Echophono) before and after
PMV. Two dilatation balloons were used in which the diameters approximately equaled the
mitral valve annulus diameter as determined. After PMV, the mean mitral valve pressure
gradient decreased(22.3+ 1.89mmHg to 5.2+ 2.6mmHg), the mean left atrial pressure dec-
reased(21.3+ 5.lmmHg to 9.0+ 45mmHg) and the mitral valve area increased from 0.8+ 0.3
cm? to 1.7+ 0.6cm?. The Echophono data are correlated with clinical and hemodynamic cha-
nges produced by PMV. PMV resulted in echophono changes consistent with decresed se-
verity of mitral stenosis 5 shortening of Q-S1, from 88+ 14 to 73+ 11 mses(p<0.01) and(Q-
S1) —(S2-0S), from 0.9+ 17 to —2.1+ 1.6(p<0.001) ; prolongation of S2-0S from 80+ 15
to 103+ 14 msec(p<0.001) and increase of EF slope from 14.7+ 5.4 to 26.7+ 8.1 mm/sec(p
<0.001).

Compared with pre-PMV, post-PMV Echophono showed significant decrease in the seve-
rity of mitral stenosis. Thus Echophono is a simple, low cost method helpful in evaluation
and follow-up of patients undergoing PMV.

KEY WORDS : Echophonocardiography * Mitral stenosis * Balloon valvuloplasty.
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Fig. 1. Effective balloon dilating area.
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15 1.77 4.02 4.89 5.55
18 2.54 4.89 5.78 6.46
20 3.14 5.55 6.46 7.14
23 4.15 6.57 7.55 8.27
25 491 7.46 841 9.11
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Fig. 2. Mitral valve gradient before and immediately after PMV in patient with mitral stenosis. (A) :
before PMV, (B) : after PMV. Mitral valve area is calculated by means of thr Gorlins equation.
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Table 1. Grading of characteristics of mitral valve morphology from echocardiographic examination

Mobility
Grade 1  Highly mobile valve with leaflet
tips only restricted
Grade 2 Leaflet mid and base por-
tions have normal mobility.
Grade 3  Valve continues to move forward in
diastole, mainly from the base.
Grade 4 No or minimal forward movement
of the leaflets in diastole.
Thickening
Grade 1 Leaflets near normal in thickness
(4-5mm).
Grade 2 Mid-leaflets normal, marked thick-
ening of margins(5-8mm).
Grade 3  Thickening extending through the
entire leaflet(5-8mm).
Grade 4 Marked thickening of all leaflet

tissue(>8-10mm).

Grade 1

Rrade 2

Grade 3

Grade 4

Grade 2

Grade 4

Subvalvular thickening

Minimal thickening just below -

the mitral leaflets.

Thickening of chordal structures extending
up to one-third of the chordal length.
Thickening extending to the

distal third of the chorda.

Extensive thickening and shortening
of all chordal structures extending
down to the papillary muscles.

Calcification
Grade 1

A single area of increased echo brightness

Scattered areas of brightness
confined to leaflet margins.

Grade 3  Brightness extending into them mid-

portion of the leaflets.
Extensive brightness throughout much
of the leaflet tissus.

Pre-PMV

Post-PMV
Fig. 3. Measurement of mitral valve area by parasternal short axis view of 2-D echocardiogram.

— 92 —



Pre-PMV Post-PMV
Fig. 4. Measurement of mitral valve area by the pressure half tome method of Doppler echocardiog-
ram.
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Fig. 5. Simultaneous recording of the electrocardiogram, phonocardiogram and M-mode echocardiogram
of the patient with mitral stenosis. S2, aortic component of the second sound : OS, mitral ope-
ning snap + S1, mitral component of the first sound.
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Table 2. Hemodynamic results

Pre PMV Post PMV P value
(n=13) (n=13)
MVA(cm?) 0.8+ 03 17406 <0.001
C.0.(L/min) 40+ 09 42+ 09 NS
Mitral gradient(mmHg) 223+ 189 52+ 26 p<0.001
LA(mmHg) 21.3+£5.1 9.0+ 45 p<0.001
PA(mmHg) 27.3+ 114 20.0+ 5.2 NS

MVA, mitral valve area; PMV, percutaneous balloon mitral valvuloplasty 3 CO, cardiac output s LA,
left atrial pressure ; PA, pulmonary aretery pressure + NS, not significant.

Table 3. Echocardiographic results

Patient Balloon MVA(1) (cm? MVA(2) (cm?) EF slope(mm/sec)
no (EBDA)
(em? Pre Post Pre Post Pre Post
1 6.46 0.8 0.9 0.8 1.0 19 23
2 4.02 0.7 2.0 0.6 2.0 16 38
3 4.08 13 2.2 0.9 18 17 36
4 444 0.6 1.6 0.5 15 11 21
5 3.89 1.0 1.7 1.2 18 15 26
6 431 1.0 1.8 1.0 1.9 14 29
7 447 1.2 15 0.9 1.6 17 30
8 3.76 1.2 1.7 0.9 1.7 12 23
9 4.46 1.2 30 1.0 2.9 18 36
10 5.55 0.7 1.2 0.8 1.1 12 16
11 6.46 0.9 1.8 0.9 18 13 34
12 6.40 1.3 2.0 0.9 1.2 5 13
13 6.46 1.2 15 1.0 15 16 14
Mean value 0.9+03 08+0.2 1.8+05 1.7£05 147+54 26.7+8.1

EBDA, effective balloon dilation areas (1) by 2-D, (2) by Doppler ; other abbreviations as in
Table 1.

Table 4. Echophonocardiographic results

Pre PMV Post PMV P value
(n=13) (n=13)
Q-S1(msec) 88+ 14 73+ 11 p<0.01
$2-0S(msec) 80+ 15 103+ 14 p<0.001
(Q-S1) —(82-0S) index 0.9+ 17 —21+16 p<0.001
EF slope(mm/sec) 147+ 5.4 26.7+ 8.1 p<0.001

Q-S1, interval between the onset of the Q wave in ECG and the onset of the mitral component of
the first sound s S2-0S, interval between the aortic component of the second sound and the opening
snap 5 EF slope, diastolic mitral valve slope : other abbreviations as in Table 1.
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Fig. 6. Relation of the phonocardiographic index(Q-
S1) —(S2-0S) to mitral valve area(MVA) as
determined by cardiac catheterization.
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Fig. 7. Phonocardiographic index of 13 patients
with mitral stenosis before and after PMV.
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