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Surgical treatment of moderate ischemic mitral regurgitation complicated with reduced
left ventricular ejection fraction

YAO Haoyi, LIU Yun, QIN Kaijie, ZHOU Mi, WANG Zhe, CHEN Anging, ZHAO Qiang, LI Haiging
Department of Cardiovascular Surgery, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, 200025, China

[Abstract] Objective:-To explore different surgical strategies in patients of moderate ischemic mitral regurgitation (IMR)
complicated with reduced left ventricular ejection fraction (LVEF). Methods-From May 2013 to May 2019, 31 patients diagnosed
as moderate IMR with LVEF <50% received surgical treatment in Department of Cardiovascular Surgery in Ruijin Hospital,
Shanghai Jiao Tong University School of Medicine. The patients were divided into off-pump coronary artery bypass grafting
(OPCABG) group and CABG+mitral valve plasty (MVP) group according to whether or not mitral valve procedure was performed.
Preoperative, postoperative and follow-up echocardiography data and perioperative complications were compared to evaluate the
surgical efficacy. Results:There were 12 patients in OPCABG group and 19 patients in CABG+MVP group. | patient died in
CABG+MVP group postoperatively, which showed no significant difference in mortality (5.3% vs 0) between the groups. The
degree of mitral regurgitation was significantly reduced in CABG+MVP group (P=0.000), while intensive care unit (ICU) length of
stay significantly increased [3.0 (1.0, 4.0) d vs 1.0 (1.0, 2.0) d, P=0.027]. After 48.7 (30.2, 66.5) months of follow-up, there were no
significant differences in mortality, degree of mitral regurgitation, LVEF and complications between the two groups. Conclusion*
OPCABG procedure treating chronic moderate IMR with reduced LVEF could be beneficial for enhanced recovery after surgery and
has satisfactory early and mid-term efficacy.
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B 4 9% ¢ M A 4 (ischemic mitral
regurgitation, IMR) J&.UIUEESE A 5 UL IF A GEZ —,
FE U 8 3 A0 P o 40% 2247 . IMR Y Il R
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Fi A (coronary artery bypass grafting, CABG) Y4}
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5 E AR (mitral valve replacement, MVR) ifJ&
ZARIERE AR (mitral valve plasty, MVP) K524
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1 32 VA b e tR 2l kA 3 ok oy B A Ak BB L 748 B A K
F50%. QAR FIAT 4 M) 75 0 g B (transthoracic
echocardiography, TTE) Ki#r. R 4544 1E
(R S ONS | Y ;- 0 2 0 A= 1 3
(left ventricle ejection fraction, LVEF) <50%. &
Pt ARG mAER R DRI I A4, R
VP R AT R AR | S R BRIE SR O N R R
SR ZE SR ZRIHRAE . QIR B AT BRI AR 3l k4
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PR A S RS B
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artery bypass grafting, OPCABG) 4 (n=12) K&
CABG +MVP4l (n=19),

1.2 FARJ%

2RI R I A2 R o 7 4 BF PRI X
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KNIk
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JEEASTA, WA IR s AL, SR
AR SS PR B — 20 M R T T BB
122 CABG+MVPA ARHi# ML EA LR LI
7 (transesophageal echocardiography, TEE), 4 &
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IR, BT E sk, O WUORAP R FH AT 3 1 + 3
FEPRE s, O NESRTHE vK I o 26 58 U il A8 7y 3
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Wk, WER B AR, SHER, %46 nEY
o et sk, 266500, Bl E
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1.3 EAGER  BEEELEEE . BRI/
A 25 0 R 5 BT 112K 3/ 4G A 25 33 o R Be A
RE P RGAERT, ARBT AT S B A A /46 56 25
R EFEANLE B, ARG S EREEN .
Wy . BMI. ARyl 25 .0 2 (New York Heart
Association, NYHA) Frife.0>DIge5r4% . AT 55 Bi
ARETIGA R EIIReA 4 S . BRI . 18R
ZE V£ i 55 (chronic obstructive pulmonary disease,
COPD) . & g IfL fiE . 40 J& 8l Bk 9% 7% (peripheral
arterial disease, PAD; AHIILAE 8 7 PFAL 2056 A T ik
MAEAE— AL HAE>50% ) 5 S AR 5 o TTE Bk
G2 NAE (left atrial diameter, LAD) ., Z2%&FiK
P N
LVEDD) ., “ e . LVEF,

(left ventricular end-diastolic diameter,
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1.3.2 ARJFWEHEIR ARG 2014 4 L ELO IR 2
B 23 NS L ME DR 23 04T 90 LA IR s i
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@ EZ LM E A RS (major adverse cardiac and
cerebrovascular event, MACCE; 5.0 M 3L T .
LB O UAEFE S R SR s A ) o B %
YL Wiks e 2 B DA SRA A i 1 ARG A
PEE GG (acute kidney injury, AKI) 42 WibRiEAR
P& KDIGO brife ", RIVA S5 ILEFAL S48 0.3mg/dL
o\ 48 h ARG WILEFSE 0 1.5 4% Dk b o HA WAL 48 brid
ALFE IR S 0 B0 O iy, R W = A R
[8] (intensive care unit length of stay, ICULOS) KA
Je AR BER ]

1.8.3 By [l s AR B 2 2021 4E 3 H Y
BlEUTTERE, LRSS T2 B e ik T, BT
i 0] 2 22~96 A~ A, A2 B 15 5[] 0 48.7 (302,
66.5) A~ H o Bl A ) 3 25 9 I DR 48 b AL 45 2B
0. B REAERE . FRIfbs E . TR,
PR A BE X NYHA L DI RE 739 o

1.4 HilFIrik

¥ M Excel 2016 1 sk A%dis, & JH SPSS 22.0
G IEAT 30T o A5 TE A 34 1 2 o R xts
TR, R IIEAT 0T AFTE RS0 1 & =
TR M (0, 0,) Fn, RHAESERR . &t
B (%) FoR, KPR35 5K Fisher i Y HE 21
Rl P<0.05 &R ERAGRIT AR,

2 HR

2.1 B REVER

WIS A IMR H4 3161 (24 6],
T ) 5 AR 50~75 %, FHAER (64.946.7)
%5 V- H1K E 48 0 (body mass index, BMI) &
(24.3+4.0) kg/m’.

3BT 12 618:% T OPCABG A, 19 fl#%%
T CABG + MVP K, ELVEF 2 42.6%+4.8%., U
RIUPR, 24 BHEEMD . AER . BML, WAL
1L S = = 11 N 97 7 N N R SN N -1
NYHA 4% . Frdist . B oiRe AN 4 o DLKCR H AR
e 4% (LAD. LVEDD, LVEF) 2RS¥ T4
R E S, HAW M.
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Tab 1 Comparison of baseline characteristics and test indicators

between 2 groups

CABG+
Indicator OPCABG MVP P value
(n=12) (n=19)
Baseline characteristic
Agel/year 65.8+5.9 64.3+7.2 0.547
Male/n(%) 9(75.0) 15(78.9) 0.465
BMI/(kg-m™) 25.4+4.0 23.6+3.9 0.209
Hypertension/n(% ) 8 (66.7) 15(78.9) 0.447
Atrial fibrillation/n(%) 1(8.3) 2(10.5) 0.839
Diabetes/n(%) 4(33.3) 10 (52.6) 0.496
Hyperlipemia/n(%) 10 (83.3) 16 (84.2) 0.948
Stroke/n(%) 3(25.0) 1(53) 0.295
COPD/n(%) 0(0) 0(0)
Renal insufficiency/n(%) 2(16.7) 3(15.8) 0.949
PAD/n(%) 7 (58.3) 5(26.3) 0.075
Smoke history/n(%) 9(75.0) 10 (52.6) 0.213
NYHA classification/n(%) 0.926
Class 1l 1(8.3) 2 (10.5)
Class I 9(75.0) 13 (68.4)
Class IV 2(16.7) 4(21.1)
Preoperative TTE
LVEDD/mm 57.7+4.4 61.2+5.5 0.078
LAD/mm 43.542.5 45.543.6 0.098
LVEF/% 43.843.6 41.9+54 0.243

2.2 [EALIEER

2B BIR 5E TF AR, S5 IR 2, CABG+
MVP 2 i) {4 51 9 ¥ B 8] (cardiopulmonary bypass
time, CPBT) 4 131.0 (115.0, 141.0) min, F3Bhfk
FH Wr B5F 8] (aortic occlusion time, ACCT) A 63.5
(52.0, 70.3) min. 2 ZH f8 4 ek K8 W 1 475 I A K %
W) & DA g ¢ 2 5% . RJE30d, CABG+
MVP LT 16, Afitidp g S8 24 B e s .
OPCABG 4 TLAET-. CABG+MVP 4 [ ICULOS = T
OPCABGHH#H (P=0.027), M2 4L HFH ARG (EBERT
TGt 2E 22 5 o 2 4R E T 20 MR R 3
. AKI. BEp L DL R IR FF AT I AORE LR TE S
TR

RIGEATTEL R ILFE 2, CABG+HMVP 4 A —
I S AE L e I ., AN 4491 A8 LR IR SO
(21.1%) , OPCABG A A 16 (83%) H J& I ifi .
20 (16.7%) B R M 7B (58.3%) fll it i o
2HBEARGE R RMBERG G255 (P=
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0.000), 241/ #7E LAD. LVEDD /& LVEF ¥ L4 it
ES =2
2 2EEEEARPIGHRERRISHRLE

Tab2  Comparison of perioperative clinical data and test

indicators between 2 groups

OPCABG CABG+MVP

Indicator (n=12) (n=19) P value
Clinical outcome
30-d rtality/
iy 0(0) 1(53) 0317
n(%)
MACCE/n(%) 1(8.3) 2(10.5) 0.839
AKUn(%) 0(0) 2(10.5) 0.153
Nosocomial
. . 1(83) 2(10.5) 0.839
infection/n (%)
Reoperation for
0(0) 0(0) =
bleeding /n(%) . .
ICULOS/d 1.0 (1.0,2.0) 3.0(1.0,4.0) 0.027
Postoperative
. 9.0 (8.25,10.75)  10.0 (8.0,14.0) 0.759
hospital stay/d
Surgical data
CPBT/min - 131.0 (115.0,141.0) -
ACCT/min - 63.5 (52.0, 70.3) -
Number of vascular
1.9+0.7 2.0+0.4 0.485
grafts/n(%)
Number of distal
. 3.2+0.7 3.3+.7 0.685
anastomosis/n( % )
Post-operative TTE
LVEDD/mm 57.0£6.3 57.7£5.5 0.758
LAD/mm 45.3+4.7 46.1£5.1 0.598
LVEF/% 43.3+11.1 44.0+8.1 0.838
Mitral regurgitation
<0.001
grade/n(%)
0 2(16.7) 15 (78.9)
55 7(58.3) 4(21.1)
2+ 2(16.7) 0(0)
3+ 1(83) 0(0)
4+ 0(0) 0(0)

2.3 Bfivigs g

B TZE 02 3. Bl E] 2 48.7 (30.2, 66.5)
AR, RUi2A, BET2 A (1 AFEF il %4 g
L ABE T It S BN 2 48 B TR sl ) . 244K
WA, T ELEMVP A . By ok
FRUCOMEEBE . PR LI T ol PR OB R R 3
MVP 1A 1 RO B H . 2H B EWE
NYHA T Zsk T K. TTEZ R BR 2418 #H
LAD. LVEDD. LVEF J& e ) i 8 B L 4e i1 2
Z5t.
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Tab 3 Comparison of follow-up data between 2 groups

CABG+
Indicator OPCABG MVP
(n=11) A valve
Clinical outcome
Mortality/n(%) 0(0) 2(11.8) 0.134
Readmission for myocardial infarction/
(%) 0(0) 0(0) -
Readmission for heart failure/n(%) 0 (00) 1(59) 0392
Revascularization/n(%) 0(0) 0(0) -
Readmission for valvular surgery/n(%) 0 (0) 0(0) -
NYHA Classification/n(%) 0.680
1 9 (81.8) 10(58.8)
I 2(182) 7(41.2)
TTE
LVEDD/mm 58.245.6 59.1+4.8 0.811
LAD/mm 43.846.1 44.1£5.2 0.798
LVEF/% 47.5+¢8.1 46.249.2 0.547
Mitral regurgitation grade/n(% ) 0.695
0 1(9.1)  5(294)
1+ 7(63.6) 10 (58.8)
2+ 2(182) 2(11.8)
3+ 1(9.1)  0(0)
4+ 0(0) 0(0)

Note: One death during hospitalization was excluded from CABG+MVP
group.

3 itig

IMR 9 BRUBAEAE NG IF At s,
Ak F 0 VB I T 300 2e 0 YR B A S RE T BTG B
S, AT o R R, FTE RN E
O 1B AR . BEAEAFSCIA R, fE 2 IMR
R DL )2 T SO LT i 7 5 |2 3L Sk L) B
T 2 PR RIS AR 4, RE IR i
12 P IMR 3 202 iy T O LBk i 5 | i 2 0 %8
F, ZEEmEY R, ZEE G R E R S ) IR T 8L
FURMBAL, FLRNUEMHIER | DiRe 55 H 2 WA,
AR AR IRAR I A s R AR R
17 1E A AP IMR 52 2% 599 BE2E FRMLA], 298 24 1
YT RME , RTARA R A I R 7 K

BEAERFGE AN, IMR AR H 5088 )5 JC M B it
MR E AL, AR5 B RO R TS S R IR
R FEMLE AR 7 208 1y KU A T s 1 A
AR A 2021 4F RO O JE 9o 27 I M 48 LA g 4 7, X
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T IF 26 Z 0 4 e i 1 12 1k IMR 8 5 i A R 24
YRGYT, U B 32 A BEL 39 A il A 5K 3R A A
) s WX T EF BRSO B R, HERE
YD 2 B AR Vb 3Rk T T 2 AT RUR AN
BN OIEFFEAGRYT , WAl DA g O = )
fig, MIMIZEf# IMRFREE, FEARCoE SOy A B
PRI A A

SR ARZIBIT 0 A I IMR AT Bz
— o AT 30 A W0 ] A% B IMR A8 42 57 B 4l
CABGIRYT, AT FEAR TR, #Erbk ik
PR AL S B O %18 3 M 25 s, R
TAE LR 2ol B K HAE IMR R E AR
1 CABG 1 [ B 42 %2 2R T AR 3 W W5 T4
M H R IMR B8 1 R SR g v TG B ff e e, E AT
CABG WA, 275 RIS T R T Hil— EAFELE
AR R BIEERTF 7 0 A SR 41T CABG 1Y
FEIMR B, RIGAIAT 40% i & 58 Ay b ) L
PRI R, RN R 54l CABG X 90 )L
TR RYITRR 25, AT RESE CABG AR J5 I A 70 o il i
OEEM P Wk, 2K PO R T — R85
XF HfEE IMR [ BEBLAT BRRES , (HAR SRR B I il .
FATTOUCH %5 2" g A 102 5] f%5, Hirb 48 5 s 3% )
11T CABG+MVP K, 255 2 401 5 4F A A7 201 o W
P25, [HCABG+MVP 4 NYHA /34 . 2= &7k
KWNE . ZHNESFRRLT CABGAR B & .
CHAN 45 2" % 4 RIME i 36 45 5, BT 1 4E )5,
CABG+MVP 21 {8 75 I S FE M . 22 % &7 iR R 25
FREC. R I o B i R R K AR T L4l
CABG W, ISR | 4758 i 8] S A Be st [ #4
% F CABGHA, 24 MBENIET R I VIR TR A
W22 S SR BOUCHARD %5 2 44 A 31 4] o i
IMR B & JEAT BEAL X B ES 1 AR B U 45 R on
CABG 41 fl CABG+MVP 4 & ZE & sk K AR L SR Ax
P S B S RS )R e it 22 5o I RIS
~, RJG24F, CABG4l5 CABG+MVP 4L, Ft
T2RILEEES; M CABGHMVP ] LUfii I3k 54 4]
AR ESEE , EIFARRREE 22O IR A
HBURE, R TR EBER ], 3 T M
REFME L OHRFE R Y BRI,
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[ MVP AR AT DU R R R R B, X Tl
H ) A A T 0 ), (R RGN AOME S A M
IRHF RN RIS, A2 R A BE o ]

AHBFFE 9N A B, LVEF B FE 9 P B IMR B2 3%,
%I . T OPCABG 1 CABG+MVP2 Fift A [7] AR =X 114 7
%, OPCABG 7EA M 58 4 F M A AL RO AT 82 T, kit
o TURSMEA AT BE SRS /) PRREVE B 05 . RAEA TR
i, VABARHE ARG R B . B L I RE B 45 45
AR T LVEFAR R A IR E . AT 4S5 R
5 REAE SCHRIRIE AL, 2 4R FETEAR S K BE BBE T
XSG E L T AH T OPCABG 4,
CABG+MVP 4 AR J5 1 Z A S i F2 B o 2 0, O
JE4E#) 5388 (LVEDD ., LAD J2 LVEF) %R 41t
R, RS ICU A 2K i Rl U
Wk B CABG+MVP 4 (1) RIS R B A & &
M4, M T OPCABG A 2 FLgit2xm . Ktk
BATICATEF AR BT H0, OPCABG X LVEF T [
Ay B IMR YT RO U), 980 T ICU YR YT B (A,
ARTEERITIR, REES.

ARHIFFE N B BB MBS, PmREAS B .
A Ja TATTHG 5 Ao RO AR, 2 KA
W, JREUNGE TR, RIS ARSERE T, LA
FilfG o FEARMFHE Z RSB, Wik — 20T R Bl
XPRABTE, HiRTT AR B BE T A R I RIS
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