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Mitral Regurgitation after Percutaneous Balloon Mitral Valvuloplasty(PMV)
: Results and Relationships to Valve Morphology

Seung-Jung Park, M.D., Seung Yun Cho, M.D., Won Heum Shim, M.D,
Woong-Ku Lee, M.D., Sung Soon Kim, M.D., Seung Jea Tahk, M.D.,
Ik Mo Chung, M.D., Kyung Kwon Paik, M.D.

Yonsei University College of Medicine, Department of Internal Medicine

To evaluate the changes in valvular morphology and occurrence and severity of mitral regurgi-
tation produced by PMV, 45 patients (33 women and 12 men, mean age 38+ 10 years) were
studied using two-dimensional (2-D) and Doppler echocardiography before and 1~2 days
after this procedure.

Mitral valve area after PMV increased in all patients, from 0.9+ 0.2 to 1.8+ 0.4cr (P<{0.0001).
In valve area estimation, the correlation between Gorlin’s method and 2-D echocardiography
was better (r=0.61, p<<0.0001) than that between Gorlin's method and Doppler pressure
halftime(r=0.38, P<{0.01) before valvuloplasty, but after the procedure Gorlins and 2-D image
valve area correlated less well(r=0.33, P<(0.05) than Golin’s-Doppler pressure halftime corre-
lation(r=0.46, P<{0.002).

Before PMV, 37 patients had no mitral regurgitation, 7 had grade 1 and 1 had grade 2 mitral
regurgitation. After PMV, new mitral regurgitation occurred in 14 patients, increased in severity
in 5 patients and so mitral regurgitation newly developed or increased in severity in 19 (42%)
patients.

There were no differences between the patients with and those without an increase in mitral
regurgitation after PMV, in age, sex, cardiac rhythm, initial mitral valve area, increase in
mitral valve area and fluoroscopic calcification. However, morphologic characteristics especially
mobility(P<(0.01) and thickening(P<{0.05) of mitral leaflets were better preserved, and
EBDA/BSA (effective balloon dilating area/body surface area) was significantly smaller(P<
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0.02) in pateints without an increase in mitral regurgitation.

Thus, an increase in mitral regurgitation after PMV might be related to the features of valve

morphology especially mobility and thickening, and EBDA/BSA.

KEY WORD : Percutaneous balloon valvuloplasty * Mitral stenosis.
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Fig. 1. Effective balloon dilating area.
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Fig. 2. Echocardiograms of two mitral valves. A © Valve is mobile, relatively thin and has very little evidence
of calcification. Valve mobility, thikness, subvalvular fibrosis and calcification are scored as 1, 1,
1 and 1, respectively, for a total score of 4 which makes this valve a good candidate for PMV.
B Thickened leaflet of the mitral valve is associated with dense echoes : note also the highly
fibrotic and dense subvalvular apparatus. Valve mobility, thickness, subvalvular fibrosis and calcifica-
tion are scored as 3, 3, 3, and 3, respectively, for a total of 12, which makes this a poor candidate
for PMV.

Fig. 4. Color-coded pulsed Doppler recordings obtained after PMV in systole. The magnitude of mitral
regurgitation in the left atrium during systole was assessed by pulsed Doppler grading system.
Figure A, B, C, showed grade 1+, 2+, 3+, mitral regurgitation after PMV respectively.
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Fig. 3. Mitral regurgitation was graded by pulsed Do-
ppler echocardiography according to the ex-
tent of the regurgitant jet within the left at-
rium(LA). Grade 1+ ; regurgitant jet extends
up to the proximal one quater of the LA. Grade
2+ 5 Regurgitant jet is detected halfway up
to the LA, Grade 3+ : Regurgitatnt jet exte-
nds up to proximal three quater of the LA.
Grade 4+ + Regurgitant jet extends beyond
three quaters of the LA. LV : left ventricule.
RA ;S right atrium, RV : right ventricule.
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Fig. 5. Individual changes in mitral valve area(cm?)
measured by two-dimensional echocardiogra-
phy before(PRE) and after(POST) percuta-
neous balloon mitral valvuloplasty.

Table 1. Mitral regurgitation(MR) after PMV by
pulsed doppler echocardiography

Previous NO MR 37
new MR occured 14
Previous MR(<(=2+) 8

no change of grade

increased grade 5

MR developed or increased in severity
9(20%)
10(22%)

grade 1+
grade 2+

MR developed or increased in severity
after PMV in 19 (42%) patients.

o, 8ol M= grade 1~29 7Avld #Hy RAo]
A=), grade 1] 79, grade 27} 14 At Al &%
2% B B2Hol A2 A7 AU (14e), F7+e
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Table 2. Morphologic characteristics of the mitral valve in patients with and without an increase in

mitral regurgitation after PMV

NO MR (n=26) MR (n=19) P value
Grade of
Leaflet mobility 1.3+05 1.74+05 <0.01
Valvular thickness 2.0+05 23+06 <0.05
Subvalvular thickness 22+06 25+06
Valvular calcification 1.7+05 1.8+09
Total echo score 72+15 82+17 <0.02

Values are mean+ standard deviation

LEFT ATRIAL PRESSURE(mmHg)

PRE POST

P<0.0001
B Q I

PRE

POST

Fig. 6. After successful PMV, mean left atrial (LA) pressure decreased from 22.3 to 8.8mmHg in patients
without an increase in mitral regurgitation (A), and from 24.8 to 14.9 mmHg in patients with an
increases in mitral regurgitation (B) (P<(0.0001). Mean LA pressure after PMV in group B was

higher than the in group A (p<<0.0001).
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Table 3. Comparison of initial mitral valve area
and increase in MVA in patients with
and without MR

(cn) NO MR (n=26) MR (n=19)

Initial MVA(1) 0.9+0.2 09+0.2

MVA(2) 09+0.1 09+02

MVA(3) 09+0.2 0.8+0.2
Increase in

MVA(D) 14+05 1.2+0.7

MVA(2) 1.0+04 08+04

MVA(3) 09+03 0.8+04
EBDA/BSA 39+0.5 4.3+0.5*

BSA ! body surface area

EBDA : effective balloon dilating area

MVA(1) : mitral valve area by Gorlin’s method
MVA(2) : MVA by 2-D echocardiogram
MVA(3) : MVA by Doppler pressure half-time
*P<0.02

Valve area are meand standard deviation
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