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Abstract Objective: To investigate the perioperative and short-term clinical effects of mitral valvuloplasty for
patients with rheumatic mitral stenosis and small left ventricle. Methods: This observational prospective study en-
rolled 67 patients with rheumatic mitral stenosis and small left ventricle who underwent mitral valve surgery from
August 2018 to April 2022 at the Department of Cardiac Surgery, Fuwai Central China Hospital. Thirty patients
underwent mitral valvuloplasty(MVP group) and 37 patients underwent mitral valve replacement(MVR group).
The clinical data of the two groups before, during 1, 3 and 6 months after operation were collected for comparative
analysis. Results: In terms of ventilation time, ICU stay, mortality and application of auxiliary equipment after
surgery, no significant difference was observed between the MVP and MVR groups. The cardiopulmonary bypass
time and aortic cross-clamp duration was longer in the MVP group than those in the MVR group(both P<C0. 05).
Conversely, the duration of vasoactive drug treament and hospital stay after surgery were shorter, the postopera-
tive peak mitral valve velocity was lower, and the incidence of rehospitalization and bleeding or thromboembolism
during follow-up were lower in the MVP group compared to the MVR group(all P<C0.05). Conclusion: Mitral
valvuloplasty is effective in treating rheumatic mitral stenosis with a small left ventricle. Mitral valvuloplasty is
more time-consuming but brings better hemodynamic results compared with mitral valve replacement, which is
conducive to early postoperative cardiac function recovery.

Key words rheumatic heart disease; mitral stenosis; mitral valvuloplasty; mitral valve replacement; small

left ventricle
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T A K, 4 Bk KR M 0 JIE S (rheumatic heart
disease, RHD) i # K B 38 /b , {5 RHD 32 J5i &
PO T R B 05 BucR UL  BY L 3R I RHD & 9%
RO AR T KRR A R TR O A
PR 11 3 2 9 DR =2 — , 2 5 el )N fRt R A R R
L N A R AR A v B Ry L 1 I R %
B R A PN D E & 16,800 ~32. 4261,
JINFE R O IE R JE RIS R 5 A
O HEM 28 B AR, BARJF W IE R &, e T AR B &
fEe bRt . HJERAE DLAE T . 3 DL AR B
R (mitral valve replacement, MVR)E B FEIGIT
7= B T 2R AUE R (mitral valvuloplas-
ty, MVP) VA J7 0 25 /8 3 I R OR i i i, 3k 4F
K, IR EAE N W 240000 R A KR Pk R
M BERG 25 101097 7 AT TR E . B TR
I3 1 ¥ AR (rheumatic mitral valvuloplasty, rM-
VP) B AEE N Z Ao F e, TR B B0E AF 5
TE T ARFAR B R IT R 58 55 I 1 O 1 O 1Y
IS, I SeIE AR X P AR R R e A BRI
T PR AE T G 0 AR 1 — 4 s A8 A RHIAR T
AR H E % Z L), X MVP WE )7 KR — 2l
WA T T E ™ . A Sl 43 B 2018
8 H—2022 4 4 JAEARPOIEZ ZRBTF AL
WM Z I B A% 5 I /N 20 B S I I R R, DA
TP MVP 3697 KR P QA8 % 5 0 /N e & 1
A SR U

1 WRE5FE
1.1 X%

[ml Ji P W 4 2018 4F 8 H—2022 4F 4 H AR
KA N R B I o O A B 32 Z 2 F R
R R 7 5 0T /N 20 2 B I [ T R Bk
KBRS o s 4% B T HERR b 18 2E 17 0 %
AT BB FENAAM., HhH 14 ], % 53
B s A0 28~71 % V34 57 % S E A A0 M4
(NYHA) L IJag /9% 11 9% 8 9, 11 9% 51 B, IV 4% 8
B, 30 FIAT IR BRI AR (MVP 41,37 47 M i &
B (MVR ). W2 5 70 AF I L P 5 0 A 1A
B K FE FH (body surface areas BSA) . R Al 2 &
B It 43 #C (left ventricular ejection fraction,
LVEF) . /& % &F 5k K 1 N 42 (left ventricular end-
diastolic dimension, LVEDD) | /& % &F ik & #] 25 1
880 (left ventricular end-diastolic volume index,
LVEDVD . R #f NYHA 43 %% . 4 T 0 b5 i s (55
B | g i O R e L B A S T RO
G IFRE T I R 22 R G S, Wk 1,

GAAFRE O RIRPE R Bk 28 (R M 1
HAR<1.5 cm®) fE AR FE A 2 O KRHT LV-
EDVI<<60 mL/m® 8{ LVEDD<C40 mm., %
T - DA B A B8 38 3 I 78 Sy 3R XU 1 5 © [R] 38
11 E B PKET AR e 4R 2 Bk 55 B A AR s O AT A2
BN CAfJG #) (left atrial diameter, LAD) =
70 mm; DLVEF<45% ; QBE R Z o I F AR .

x1 BEHREH

Table 1 General data (%), X =S, M(IQR)
i H JS¥IN MVP 41 (30 i) MVR 41 (37 fi) SiilE P E
Begi 53(79. 1) 26(86.7) 27(73.0) 1.879 0.170
W/ % 57(13) 56.5(12) 58(15) —1.673 0. 094
Wi/ kg 63.35410. 60 62.92+8. 80 63.70+11.97 —0. 300 0.765
BSA/m? 1.6540.17 1.6840. 14 1.7040.19 —0.385 0.721
LVEF/% 59,0446, 15 59.8046. 32 58.4346.03 —0.899 0.372
LVEDD/mm 42.344+3.11 41. 9342, 39 42.6843.59 —0.971 0.335
LVEDVI/(mL/m*) 48.42+6.24 47.9846.00 48.77+6.49 —0.514 0. 609
NYHA 43 %% 3.0040. 49 2.90740. 55 3.0840.43 1.475 0. 146
TR F TR/ em® 1. 00€0. 40) 1. 05(0. 33) 1. 00€0. 40) —1.455 0.146
G IF A B LA b SR AN A 28(41. 8) 12(40.0) 16(43.2) 0.072 0.789
o I 10(14.9) 2(6.7) 8(21.6) 1.859 0.173
i PR 9 8(11.9) 4(13.3) 4(10.8) <0.001  >>0.999
5k O 6(9.0) 1(3.3) 5(13.5) 1. 042 0. 307
i 7 v 15(22.4) 6(20.0) 9(24.3) 0.187 0.673
5 Bl 50(74. 6) 22(73.3) 28(83.8) 0.048 0.827
& TR 4 3(4.5) 2(6.7) 1(2.7) 0.035 0. 852

1.2 FARITA LG
AW TN ] A T AR 41 58 1, 35 5% 1 #5052
BRREE , WE RS, W E S EE A L

& (transesophageal echocardiography, TEE), F
AN A4 M G v U0 B AR AS R A A 4
RN EV P2, MR U A B < B O R
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B, VI F O B i R R TR sk b T
i I AR A ST R AR BR . A TR A0 AR 4 ) )N
VI 28 2 ik | e i IOk B0 4 45 o 468 90 1 e Dk
B O T TKGE T 2E RAT L R K A A ST AR SR
WL R &AM A Bl (816G S0 /NG) 15 3E 8, A5 02 3
JU ) BRI e 4T AL & BT £ 0 JF O AL B i W BR . T
A7 R SR 2 A il i AR A 5 I S 3 3l kR
AT HE O WUAR B . 4R A AR, AR AR AT 1P A
J AR H g 78 EL AT D 8 1R B O B 4L B T
B AE B AR LK AE By L A AR A R A, TR
A7 B BRI Rl R (e R IV B 2R (A2 s I
THERAR PR IR IEAR .

MVP: i &% 47 3 it J g 5t X HEAR | 38
FORG DI TF AR L R A IR BT R CRR 4l A7 3R T AR
RO RN A 30 A5 1 R e N TR 34,
28 mm 5 #1,30 mm 13 #1,32 mm 11 #1,34 mm
1B, Hrp gLk UAAfR 5 61, e 5 4k 25 19 35 bR 4
il BEFR W 4 ], N TRERMA 3 0], lERER 1
B, AR A2 A I J5 AT T K5 W5 B &K
ROMEE B TEE B R ITAL R B 2R .

MVR: YIBRHT 5 R AL 58 M & e R 14
] s Y BR AR 43 B A A B R 1 ) OR B S At
R T S5 F 1) IR E AR 8 ] 5 £ B A A S i i
TARMEE R 14 B, PR BSA RO KN B
Al AT B N TR, 45 6 BB AR S N B
A Wy sOMUAOIR I L 1 2-0 717 483 Fr g 29 2k 1) 17 % X
Beh . N TRV BT 45 )5 o 2 3 it I P R4
O NEZ BkJE TEE FRITAS N TR . 17
B AR 24 4], HH 25 mm 3 41,27 mm 13 1,
29 mm 8 Bl A7 AWy &4 13 ], Hrh 27 mm 6
1,29 mm 6 7,31 mm 1 ],

XTI BAREMREE R B OREH 2 R
4 TARPEA 2.5 mg/d FIRIGYT , 5 S W D0 55 il 5
P 1 2 4, i 2 40 ) 4 o ) B Ak A o EE(ELE 1.8
~2.5 AT BT B A ) R e 0 AR RSk ik 2y
BARE 6 MNH AT E B ETL YR,
1.3 WEIEIR

A A RS : T ARA M ARSME I 5
ok BEL BB B[] L 0l i A AR th R AL R B
HA A X = BUE AR | B B0 AT Rl AR | 22 B I
MR AR . KRG E S P
HEFE RS 24 h 519 & W47 = W B8 s fa) i A
116 M2 (o s 1E) L FH Al B A R O LR e kR
EIE LN I R 5 IF R E L BENFE TS R
JEHERBE R, BETIRRE 2022 4 10 A, MU N A
F& AR R T BE R A CEL G AR O T AR
<1.5 em® PR BAY R D BRI
I R of A4 4 SRS B FE TSR R 1.3.6 N H W
NYHA 0PI B85 G 0 ) Lo S I 8 7 45 046 B

F 98 2 05 R 45 R TR TR 5 13RS 19 A0 T2 B0 — WO B - R
(L6 48 B BR%E — Ik UJE R (percutaneous mitral
balloon valvuloplasty, PMBV) MVP MVR],

1.4 Giil2paba

K H SPSS 22. 0 #4784 43 b1 . IER 43 1
ERERLL X S Fom R M SIFEA ¢ A6 56 6l %
SEAZIE ¢ K B AT RO Ay BT . A R BRI R AR A
TEZ 4 A 1 BT ORE 43 00 R OB () R M
(IQRIF/R M EFRRHM o R EEKIEN
x” K9 sk Fisher f YIAER 35 9817 8088 43 B AN 4F
G IE A S A 19 2 i %ORSR | Mann-Whitney U £
AT B AT, P<<0.05 HESHS %5,
2 #£R
2.1 WAL E BRI TR A

AR E 67 Bl AEYFAR.MVP 4
Ji 6 E T A 29 1, MVR 4 H 10 A
#% 36 B, I 22 R LG it 240 . PR4LIR AT =
JRIEIKTE A | i B 5 A0 R | ZE s A Tl PR R L A2
Gk 2 AR L 24 22 R TG it E . PR AMIE BRI
[i] K == 3 Jok BEL Wt Bsf 18] 7 D, MVP 41 35 3 F MVR
M, ESAGIEE X3 P<0.05), WWEI1,

AR S5 P2 Ty 1 - 76 A TG P I AL P A ) R 4
X B B B) 4 5 TR, MVP 4139 /0 F MVR 41,0 2%
SV 0 - O A B i b W VAR S R N =
A (ECMO) B 1% L , 76 3 30 bk N 2k 48 5 #8 (TABP) |
SR B IE ARG 97 (CRRT) B 2R 07 1 1 22
TG T2 L, MVP 45 36 1 24 4 ek i) B R
EHERREH LT MVR A, 2SR AH ST %E L
(¥ P<<0.05), W#E 2,

P B Y TEBE N Tl s R e RS I
E3WL,FARUOEAARR 2 6,3k H MVR 4;
RO HE i B 2R G AR R AR F R 14, 93 %6 (10 1), Hor
MVP #4 2 #|, MVR 41 8 #], MVP H R J5 k& 40>
WESESE 1 ], 200 00 50 I 51 3 5 4 55 5 RS B & ik
FEFE 1 B, 2 FUIR Y7 I 3 % i Be . MVR 4 i 1A
B ¥R 1 B CZE M F48) , AR S5 730 3 TR0
HE i 25 AF -5 B0 R R T 3 S AT B R O
PEIRBE, hBEJa 12 KR BE 17 T 48 # W A fn - 45 ¢
TR ARG B LB R 1 B BUIR YT S
REELERFELZH/EDRERRSG 1 #, 3T 1
B, % MVR AR5 L L4 B I RER AT B .
2.2 A E R ARG KBl V50 B E 0 D RE
O W 75 4 B L 8K

WA 3 A R RO B L O T BE LR R 4% T 4
P8 28 5 TG F08 S, TEAR T A AT gk 3 0
(B9 7 T L 9 21 R O TG A W 25 5L (ELTE 45 A Bl
Vi . MVP 413 81 & fif T MVR 4] (¥ P <
0.05), M HBEARE 3.6 4 AR, MVP 4
LVEF .S 48 /2 B (LVFS) & T MVR 41, H %
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SWA G FE L P<0.05) ., RIFKET 6 4
HE A OB, MVP H 78 B Wi it e 2 /N T

MVR 4, HZ R A &8 L (P<0.05) ., &AK
JGEATEF ARG E, WE 3,

®2 MVRAMMVP AEEBEARAERILER
Table 2 Comparison of perioperative data between MVP and MVR groups

(%), X £S,MUQR)
I H MVR 44 (37 41) MVP 41 (30 41) Gl P A
iy i 1E H ) 1 36(97.3) 29(96.7) — >0.999
1A HMIE I I ]/ min 119. 43423, 37 143.83+22.00 4. 390 <<0. 001
= 3 Jhk BH. KT B ] / min 85.00+18.53 100.07+19.75 3.192 0. 002
A I/ m L 593.24+259.58 655. 334-236. 18 1.056 0. 295
ZRMERIEAR 35(94. 6) 25(83.3) 1.203 0.273
[ WS AT AR 27(73.0) 22(73.3) 0. 001 0.974
7e b AR TR B A 6(16.2) 3(10. 0) 0. 146 0.703
e B WA R 1(2.7) 0 — >>0.999
W 5 ML At T B I] /b 36(40) 24(20) —1.817 0. 069
ARJ& 24 h 5%/ mL 260(175) 260(143) —0. 764 0. 445
W4 9 B A TE) /b 46(68) 45.5(26) —0.965 0.334
I8 37 4 24 4 T B[]/ h 142(158) 111.5(56) —2.213 0.027
CIRAEE 3(8.3) 0 1.004 0.316
CRRT R 1(2.7) 1(3.3) — >0.999
IABP [ 1(2.7) 0(0) — >0.999
AR HE 1 7 255 AR 8(21.6) 2(6.7) 1.859 0.173
FARUOGAERR 2(5.4) 0 — 0.498
JEE AN R IF R E 3(10. &) 2(6.7) <20. 001 =>0.999
BE N FET 1(2.7) 0 — =>0.999
A J5 A B K/ d 10.5(3) 8(6) —2.383 0.017

TE: MR 2 M VB EIRR ETE EIRRE UM T e ORIk A2 v LR 25 6 5 ™ R ROJT AR 245 0
SHIE B R A P B DR SR R BRI IR GE 2 88 H D RE S .

2.3 PHALEBE ARG RS L

A5 BT 3 66 B, R G 6 4N H BT R
100% . BEVFHIE], MVP 20 30 = 23 b 3 ) i 2
B, MVR 41 JC % J8 U L 9 JIEE ) 68 6% 15155 00 & A=
MVR A J5 FAERE 8 ], Horp LI BEAR 21T N
BHETT 3 6, B 5 B AT % 23R 97 3 6, R IR A7 4b
BEFAR 1 6 BB & AR BE 1., MVR 4R
Ja It & AE 7 B, R R 4 B 2 Ab B EE 4 B, i
o1 ki 2 ), MVP 46 Bk TR R AETS
BHE MVR HBET 16, AR S 6 A H i i i se T
e
3 it

T 5L ) L R PR B A R R AR T R
HAEIL R WKL VS B K E £ M i 7 PBMV fE
SR IT WR M A Bk 78 £ 5 5 BRI T TR B LAY
XFARIE A PBMV B A RE R B H A % BN
ARET ok ) X 4 R O Y S B
FRAE &2 A A T 45 099 A2, /E I 5 PBMV 3R
7 1Y Wilkins PF43 8/ 07 T8 0 N 25, b SR 2 3 3
PBMV [ 3/ 97 8 22 ) 52 mgt' . Han %7 K&
Ambari 2 1 B 58 00E 52, %F R M A I Bk

78 ,PBMV B T FR B 5 L AMREF R A TG 1
B R fE 7 W B AL T PBMV, 4T R 5 1
PLAE R Z BB B A 7836 97 KU — 2 1 s 725 it
e MVR, (H B R 22 22 8580 A YR A7 2 T i o
W HLBR R K 3 B 5 R B ot R i e A 2E A )
RO e IR R Y 2, B 2 T 5 T
¥ HOL# R %] rMVP, Chen %7 R iE . MVP Jf
WA EAEM AR MVR BT AR KK E
. H—Ii4 1T T Pubmed.Cochrane Library
CNKI 2584 5 b MVP 5 MVR 97 KR 48
IR A8 FH G SCRR I AIF 7T, Ho 5 5 B R M T MVR,
MVP FUH KK 56 T~ 23R A, 98 58 A0 26 =R 1 Fn
BRRFME D, HFAREE & T IR E . 1
Sy m AR grte . R IR EA SR EEL T
CEAYREY DU R KR AR AR E AL 3R T
ALEAL T MVP FRBME B, IF 813 T 0 = A I
PREE T R B ORI A AR SRR
J7 AR IO L FE T R — S L
A ETHE T L AMRHAIT I LB R BB T RIRE
FARCI 27,
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®3 MVRAM MVP HEERT RERMEHOBLE OIhEE O EBRIERILER
Table 3 Comparison of preoperative, postoperative,and follow-up cardiothoracic ratio,cardiac function,and cardiac ultra-
BC%), X +S, MUQR)

sound indicators between MVR and MVP groups

i B MVR £ (37 {4 MVP 41 (30 i) i P 1{H
AR
oL i He 0.55(0.06) 0.55(0.08) —0.392 0.695
NYHA 434 3.080. 43 2.9040.55 —1.497 0.134
LVEF/% 59(6) 61(6) —1.310 0.190
LVFS/% 31(5) 32(4) —1.203 0.229
LVEDD/mm 42.68=+3.59 41.93+2. 39 —0.971 0. 335
LVEDV/mL 83.654-15. 99 80.40+1.17 —0.965 0.338
LAD/mm 54(10) 48.5(8) —1.763 0.078
IR T 5K A0 {H R/ (m/s) 2.0140. 34 1.89+0. 28 —1.680 0.098
Ffiis 14~ A
i i e 0.55+0.07 0.53+0.05 —1.114 0. 269
NYHA 432 1.44+0.56 1.20+0. 41 —1.909 0.056
LVEF/% 59.7244.74 61.13+£2.21 1. 500 0.139
LVFS/% 31.5(4) 32(3) —1.202 0.229
LVEDD/mm 44,3344, 40 42.4743.63 —1.897 0.062
LVEDV/mL 91.50+21.79 83.57+16.81 —1.346 0.178
LAD/mm 44.03+8.72 41.1345.55 —1.573 0.121
TORMRET SR B TR/ (m/ ) 1.7340. 37 1.3320. 30 —4.833 <<0. 001
Ffiii 3 4~ A
oL i He 0.515€0.07) 0.50€0.05) —0.762 0. 446
NYHA 434 1.31240.47 1.2020. 41 —0.969 0.333
LVEF/% 59.2245.17 62.60+3.76 3.068 0.003
LVFS/% 32.08+3.28 33.70+2.63 2.222 0. 030
LVEDD/mm 15.1744. 08 44.2043.15 —1.086 0.282
LVEDV/mL 95. 89+ 20. 38 90. 73+14. 23 —1.206 0.233
LAD/mm 46.56+7.60 44, 07+5.93 —1.494 0.140
TR ET Sk W (R / (m/s) 1.70240. 25 1.49740. 29 —3.174 0.002
ki 6 A~ H
AL B L 0.5240.06 0.5140.05 —0. 883 0.380
NYHA 43 %% 1.364+0. 54 1.174+0. 38 —1.569 0.117
LVEF/% 58.4744.43 62.17+3.10 3.972 <<0.001
LVFS/% 32(4) 33(4) 2. 660 0.010
LVEDD/mm 46.56+4. 62 44,7042, 97 —1.818 0. 069
LVEDV/mL 102. 36425, 03 92.77+13. 87 —1.778 0.075
LAD/mm 47.33+8.01 43.40%5.10 —2.418 0.019
TR ET R A0 (E I/ (m/s) 1.7740.28 1.5140.26 —3.873 <0.001
%4 MVR A MVP AR S FE5 SR8
Table 4 Comparison of postoperative follow-up data between MVR and MVP groups %)
gE| MVR 41 (36 #i) MVP 41 (30 fi) gt Py
e HE ) i e A 0 2(3.3) 4.429 0.109
o RE R DL B RO e 0 2(3.3) —
AR5 A B 8(22.2) 0 — 0.006
LYIBEA 42 3(8.3) 0 —
B B IR IT 3(8.3) 0 —
I 4 1, 1(2.8) 0 -
SAEEFAR 1(2.8) 0 —
I o A S 7(19.4) 0 — 0.013
& B Z bR BT 4(11. 1) 0 —
& 1. 1(2.8) 0 —
ik ¢ 2(5.6) 0 —
BT 1(2.8) 0 — >0.999
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FE R PE R AP B T, i TR 20
FIMRAEZH B ELEE /N EELLESE
45 . HArE NI INZE = 2 Wb O R 4 —
2, E X EEE AR Z2 K A LVEDVI
<60 mL/m’ # LVEDD< 40 mm £ Jy 12 W bx
HEN D AR R TE RS R O LA O WLET
A=, FECONE SR P REE 2w, BEX
T 9 5 1 BF 9 R B L A G T A A 0 AR
BN EARE RGO HE L B & A R TR SR
At MAHE T & B RO /N 2R R ) KU
PR e A8 e A R R O R L SRR R A X G,
[ SIAeE  (CEr BEI I A ¥4 iy NS N A= N
FH AR 5 (H R AR5 R & A T 9 8
(R 178 35 P 26 i R 1 B I (] 2 4 /0 L A
Ry R S BT A M IR H: Qo A T 45 4 1 ST A L
ARG I REWR 4T BEAR T/ A2 3R S5 FH ARG
HE i 52 25 A AE 0 Sz A2 RV o R /N 22 3 JR 3 T
F2 32 WS BT L 3k 380 B8 1 R B R 7 3K

R A B 7 B I /N AL W BRI &
fE R AR E ARG OIREIK B 212, o BEJE Rl
AR Y ERE . AWEIE R FER SR BR B ) K 3= B ik
BELIT Isf [|] 7 T MVP 203 5 F MVR 41, H 41k
53 24 WY kv T O G A R O AR 5 R B & e ]
W B 58, 5 A 5T 38 LA AF 58 X G2 40 56, R 4
TRMRAERITNEENBERBEAERK IR
SiE 2 A AR X 55 R R s R R X v EE L AR
WF 5 R 401A T o BT T R L = 2R BB K e il
AT I X A 5 5 A S B i ) S 4 1 — 5 43 TR
2 HW L B A VIIE S KB E R A IR &
i 7% B G A PR A G PR RS A 8 A HE B R R,
F A G P B AR 4 ok e B EF AR AU B
AT Z SO BOR B 2 G K e
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