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Follow-up of Patients Undergoing Percutaneous
Mitral Balloon Valvuloplasty(PMV)
— Analysis of Factors Predicting Restenosis at 1 Year Follow-Up —

Won Heum Shim, M.D.,, Yang Soo Jang, M.D., Jung Han Yoon, M.D.,
Joo Young Yang, M.D., Nam Sik Chung, M.D,,
Seung Yun Cho, M.D., Woong-Ku Lee, M.D.

Yonsei Cardiovascular Center, Cardiology, Yonsei, University College of Medicine

To determine the long-term results after PMV, the incidence of restenosis and analysis
the factors predicting restenosis, 108 patients were studied at pre-, post-PMYV, after 3 months
and 1 year (13+4 months) with echocardiography.

1) Restenosis was demonstrated in 25 of 108 patients(23%) at 1 year follow-up.

2) Descriminant analysis showed echocardiographic score and mitral valve area before
PMYV as predictors of restenosis.

3) There were significant decreament of mitral valve area from 1.8+ 0.4 cm? (after PMV)
to 1.5+ 0.3 cm’ at 3 months follow-up and further stenosis (1.2+ 0.3 cm?) at long-term
follow-up in group with restenosis. In contrast, in group without restenosis, mitral valve
area after PMV was 1.8+ 0.3 cm® . at 3 months follow-up was 1.8+ 0.3 cm? and at long
term follow-up was 1.8+ 04 cm?.

4) There was higher restenosis rate in group with Inoue balloon (47%)
than group with double balloon (18%) despite of large EBDA/BSA.

KEY WORDS : Percutaneous mitral balloon valvuloplasty.
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Table 1. Baseline Characteristics of 108 Patients Un-
dergoing PMV
Age (vr) 42+ 10
Male/Female 28 /80
NSR/AF 54,754
Total Echoscore 8.0t 1.6
EBDA 6.4£0.5
EBDA/BSA 4.2+ 0.4

PMV; percutaneous mitral balloon valvuloplasty,
NSR { normal sinus rhvthm, AF : atrial fibrillation,
EBDA { effective balloon dilating arca, BSA ; body
surface area

Double
73
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Fig. 1. Distributions of balloon tvpes used in 108 pa-
tients undergoing percutaneous mitral balloon
valvuloplasty.
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Table 2. Changes of Echocardiographic Varables before, after PMV, at 3month and Long-term follow-

up for 108 Pts with undergoing PMV

pre-PMV post-PMV 3 month FU long-term FU
MVA (cm2)

2—-D 1.0+ 04 1.8+ 0.4 1.7£ 0.3 1.6 0.4*
LVED(cm) 4.9%0.6 4.8+0.6 5.0+0.6 4.9+0.4
LVES(cm) 3.3£0.6 3.3 0.6 3.3£0.6 33+£0.6
LVEF( %) 66+ 11 67% 12 7111 66t 7

FU : follow-up, MVA |

mitral valve area, 2-D

2 dimensional echo cardiogram, LVED : end-diastolic

left ventricular dimension, LVES ; end-svstolic left ventricular dimension, LVEF ; left ventricular ejection

fraction, *

+ p<0.05 pre-PMV vs long-term FU
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Table 3. Comparison of Clinical, Echocardiogra-
phic and Procdural Variables in 108 Patie-
nts undergoing PMV between Group wi-
thout Restenosis and with Restenosis

without with
Restenosis Restenosis
(n=283) (n=25)
Age (yr) 4110 44% 11
Male/Female 19,64 9,16
NSR/AF 44,39 10,715
Total Echo Score 7.9+ 1.5 8.3+2.0
Motility 1.7£ 0.5 1.7 0.6
Thickness 2.1+ 0.5 2.3% 0.6
Calcification 1.9+ 0.6 2.0+ 0.8
Subvalve 2.2+ 0.5 2.2+ 0.6
Pre-MVA(cm?) 0.9+0.2 1.1+0.7
Post-MVA(cm?) 1.8+0.3 1.8+04
8 months FU 1.8+ 0.3 1.5+ 0.3*
Long—term FU 1.8£0.4 1.2+0.3*
Increment of MR
>=+1/1V) 37% 12% *
EBDA/BSA 4.1+ 04 4.2+ 0.5
Double/Inoue 60,79 18,/8*%

* 1 p<0.05 group with restenosis vs group without

TEH 7EF APF] gE ¥ U T
el A¥A FARY s=@ 4¥e A, ¥
g Wste JaATA, FATY Hd
e o7l A 2 ANEFTNA
ojejle Aol7t YA tH(Fig 2).

3. Ana FHYF sRAANTEE AF 2714
Thof) w}E ¥l

AL FAGY +2A4¥8e ¥, 5
T o] 1.5cm?0l 4} o] Y Optimal 3 1.5cm?
v)at o] Y d. suboptimal #7+2] v}o]& subopti-
malZoll A 22 UA Bori(41£10 vs 47£38),
FblE 3ol7t gllth optimalT ol A B &F
€ Holy o7} BAn(55% vs 14%), AxL&9
ZH4E suboptimali#oll A 2o YA Bokrh(7.8
1.5 vs 9.3+2.0). Y3l EBDA/BSA Y} o] F
Z4 AHEE5dE dogUe Aol7t giden,
A 3& =3 optimal T 20 %, suboptimal T 43
%2 9 zole gUTH(Table 4).

A9 FAEY ¢2H4¥s AF, optimal
T 7 suboptimal T 7hel] ¥ H A< Hales AleA
B EYd, FAESL, BE AEET ol
dEHAF = Aolrt g ot AarE%ol opti-

restenosis, Abbreviations as in Table 1, 2

Mitral Gradient

Cardiac Output Mitral Valve Area

(mmHg) (L/min) Gorlin’s Method
2
Pre-PMV [ ] (cm *)
Post-PMv TN
20_| 5_| 2.0
e ] 4.—1
15_| 1.5_]
s _|
10__ 1.0
2_
6 __ 0.8
1-—
with without with without with without

Restenosis Restenosis Restenosis Restenosis Restenosis Restenosis
Fig. 2. Bar charts of Hemodynamic changes before and immediately after percutaneous mitral balloon
valuloplasty in patients with restenosis and without restenosis.
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Table 4. Comparison of Clinical and Echocardiog- mal Fol A 2] A A EAoen4.4+0.9vs 3.4%0.
raphic variables before, after PMV, 3 mo- 9), A& Fol Aol suboptimal o] A

nths and long-term follow-up between o .
= +
Group with Optimal and Suboptimal Re- AAAA FATH9.3£ 4.0 vs 12.0+ 4.0)(Fig. 3).

sults 4, Azxoa AL golAF # 80]3F9 v

NEeT A5 9 o4 3 solae Foz

Optimal Suboptimal

=94 =14
i G2 o) ad 2 4xesads vusk 2 o,
Age (\[‘) 411+ 10 47+8 * o s A Al ur o] O T
Male/Female 26/68 2/12 * 012-1-1_1}\]-0]0“ "} L o%, \:} o*ﬂ%*} T EBDA
NSR/AF 52,742 9,/12 * /BSA, o] FH AHe-&, Al A, 9 $£23 7
Total Echoscore 7.8t 1.5 9.3+ 2.0% HrAe Tt AR, Alg A, Fo £2F 7HEF
EBDA/BSA 4.2+ 0.4 4.1+ 0.4 Sole d9de 2ozt gegdE Brsn 37
Double/Inoue 64,14 9/3 A 2ABFA ] 297 FUHS Axeuys
Increament of MR 80]51Q] To] 1.7+0.30.2 AX&HS 90|49
(>=4+11V) 30(82%) 4(29%) #9 152035 99 UA YWUTHTable 5).
e _— *
Pre-MVA(cm?) 1.0£0.4 0.8+£0.2 FFze] AMA THRY 2uBHYS AT
Post-MVA(cm?) 1.9+ 0.3 1.3+0.1% o "elaty Wals Al APFASHAG, BADY
Smonth FU 18503  13%£02° . g
Long-term FU 1.7£04 1.1+ 0.2* 4, BT BE R oY AHA 2R YUE T,
Restenosis 19(20%) 6(43%) Alg & Fad s, A48, 37 s
* 5 p<{0.05 group with optimal result vs group with olgt7] ¢HAFAE Aol7t AU, ANEF
suboptimal result, Abbreviations as in Table 1, 2 Aulzore A xoul H47) 80]3 FoA 9
Mitral Gradient Cardiac Output Mitral Valve Area
(mmHg) (L/min) Gorlin’s Method
Pre-PMV [ ] (cm *)
Post-pMv T
20_] 5 _| 2.0
— — .
15 1.6
3
10 1.0}
2.
& ] 0.8
1

Optimal Suboptimal Optimal Suboptimal Optimal Suboptimal
Result Result Result Resuit Result Resuit

Fig. 3. Bar charts of hemodynamic changes before and immediatly after percutaneous mital balloon valvulo-
plasty in patients with optimal results and suboptimal result.
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Table 5. Comparison of Clinical and Echocardiogra-
phic variables before,after PMV, 3 months
and long-term follow-up between Group
with Echocardiographic Score of 8 or less
and more than 8

Echoscore>>8 Echoscore=8§

{(n=233%) (n=175)
Age (vr) 43t 10 40* 10
Male/Female 18,/20 15,60
NSR/AF 12,721 42,733
EBDA/BSA 4.1 04 4.2+0.4
Double/Inoue 25,3 48,714
Increament of MR
>=11v) 13(39%) 21(28%)
Pre-MVA(cm2) 0.8+0.2 1.0+ 0.4
Post-MVA(cm?) 1.6+0.3 1.9£0.3
3month FU 1.6+ 0.3 1.8+ 0.3
Long-term FU 1.5+03 1.7+ 0.8%
Restenosis 10(3%8%) 15(20%)

* 1 p<0.05 group with echocardiographic score of
8 or less vs group with echocardiographic score
more than 8, Abbreviations as in Table 1, 2

Mitral Gradient

S &4 agu

Cardiac Output

oAl Eoh(4.4+ 1.2 vs 4.9+ 1.1)(Fig. 4).

b

o]F M &7 InoueFH w9 vl
ZZM AL 7349} InoueFEA AR 17
g vlusle B FFE7bol o], A, ArAl
59 §F AxS AE Ae dH, 3o $EH
HH R " F7t ARGl JoAde ol ¢
oy, EBDA/BSA7} Inoueol| A 2] o]l Al Sl %
B2E7(4.1404 vs 4.4+04), ANPFLL
InoueF Aol A <] 9lA F#2ktH(Table 6).

Frtel A9AH FAGF SR A¥e A,
Fo 9l Wale FaEHFUe, AL
B AR olgv] kEA a8 AuEFT
oA o ede o]zt A TH(Fig. 5).
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ksl
procedural ¥ 5o th3] mul-

Mitral Valve Area

{(mmHg) (L/min) Gorlin’s Method
2
Pre-PMV [ tom =)
post-PMv T
20 5_| 2.0
_ .
5 1.6
3]
ol 1.0
2 _
5 0.5
1
> 8= > 8 e > 8=

Total Echoscore

Total Echoscore

Total Echoscore

Fig. 4. Bar charts of hemodvnamic changes before and immediately after percutaneous mitral balloon
valvuloplasty in patients with total echoscore of 8 or less and more than 8.
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Table 6.

Comparison  of  Clinical,Echocardiogra-
phic Variables before, after PMV, 8 mon-
ths and

long-term  follow-up between

Group with Double and Inoue Balloon

tiple regression analvsis® A8 819 &1} P-value
<0.059 WMyE AR gt

NPT A Fo] Yolupx] GO 2oz 1}
o] 9l oje] WAEE BB 3 A, A&A

Double Bal- Inoue Balloon
loon SR THA F H2Ea F57 P—valve <0.05
(n=73) (n=17) olalz 9olelole HE4R Tl Hu
Age (vr) 11+ 10 44%10
Male/Female 19754 5,12 ni o}
NSR/AF 39,734 6,11
Towal Echo Score 8.0 1.7 8.2+ 1.3 19239 Cutler 9 Levineo]]20 o8 F&7 £
e M . 2 Aanel, o WEe FAEI A f T
- ° . zo 5 gute] A% vlaaA
Pre-MVA (¢cm2) 1.0%0.4 0.9%0.2 chordac Hsistd @ "'i . A
A E o] z) T
Post-MVA(cm?) 18204 1.8%0.4 27147%E ¥doa Hasdo? HAogol
3 months FU 1.8+ 0.3 1.6% 0.4 Aol A %“21—_}6] A e 293 FA83
Long-term FU 1.7£0.4 1.5+0.5 TEALEE] 2747 9N sRH v FTFY
Restenosis 13(18%) 8(47%)* 5, 54, a8 sEE 9 #Awst Lz A
*_p<C0.05 group with double balloon vs group with 313} AT Gae won, AubdEe %
Inoue balloon, Abbreviations as in Table 1, 2 EBDA/BSASE 388 2= 252 g0lo 2 e
Mitral Gradient Cardiac Qutput Mitral Valve Area
(mmHg) (L/min) Gorlin’s Method
2
Pre-PMV [ ] (em 2)
Post-PMV IR
20 5 2.0
B 4]
15_] 1.6
3
10_ 1.0
2 ]
5 | 0.6
1
with with with with with with
Double Inoue Double Inoue Double Inoue

Fig. 5. Bar charts of hemodyvnamic changes before and immediately after percutaneous mital balloon valvu-
loplasty in patients with double and Inoue balloon.
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