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Early Hemodynamic Changes and Short-term Outcomes of Mitral Valvuloplasty versus
Replacement with Chordal Preservation for Patients with Mitral Regurgitation

Yong Seon Choi, M.D.*, Sou Ouk Bang, M.D.*, Young Lan Kwak, M.D.*,
Byung-Chul Chang, M.D.**, Ji Ho Kim, M.D.*, Yong Woo Hong, M.D.*

Background: Preserving the subvalvular apparatus after mitral valve replacement (MVR) results in better ventricular
function and a better outcome. In conjunction, mitral valve repair (MVr) is associated with a better outcome, yet lit-
tie is known about the hemodynamics and outcomes between patients undergoing MVr and MVR with chordal
preservation. We prospectively evaluated the hemodynamic changes and outcomes of patients undergoing MVr and
MVR with chordal preservation. Material and Method: Fifty-four patients with mitral regurgitation (MR) who under-
went MVR with chordal preservation (n=21) or MVr (n=33) were studied. The patients’ characteristics, the intra-
and postoperative hemodynamics and the use of cardiac medications, the postoperative outcome and the complica-
tions were recorded during the hospital stay. All the patients were followed up for at least 6 months post-
operatively for determining their morbidity and mortality. Result: The patients' characteristics were similar between
the groups, except for the presence of atrial fibrillation and congestive heart failure which was more frequent in
the MVR group. Also, the preoperative left ventricular ejection fraction was lower in the MVR group than in the
MVr group (64+9% versus 695%, respectively, p=0.043). There were no significant differences of the hemody-
namics between the groups. The use of inotropic drugs and pacemakers during the 12hrs postoperatively was
more common in the MVR group than in the MVr group (48% versus 24%, p=0.025 and 52% versus 24%,
p=0.035, respectively). The other postoperative outcomes were similar in both groups for at least the 6 months fol-
low-up period. Conclusion: MVR with chordal preservation was comparable with regard to the hemodynamics and
clinical outcomes, supporting the beneficial effect of preserving the subvalvular apparatus after MVR.

(Korean J Thorac Cardiovasc Surg 2007;40:659-666)
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Table 1. Demographic data
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MVR (n=21) MVr (n=33) p value

Age (y1) 52.7£11.6 50.8+14.0 0.610
BSA (m’) 1.620.1 1.7£0.1 0.161
Gender (M/F) 8/13 19/14 0.163
Hypertension 4 (19%) 12 (36%) 0.229
Diabetes mellitus 3 (14%) 2 (6%) 0.366
CHF 6 (29%) 2 (6%) 0.045
LVEF (%) 6419 6915 0.043
Underlying disease Floppy MV 2 (9%) 2 (6%)

Flail MV 9 (43%) 28 (85%)

Rheumatic MV 10 (48%) 3 9%)
MR severity Moderate 2/4 1 (5%) 1 3%)

Moderate severe 3[4 7 (33%) 11 (33%)

Severe 4/4 13 (62%) 21 (64%)
Acute symptom (months) 22+19 2.0£2.7 0.813
Chronic symptom (yrs) 29142 4.116.6 0.441
Preoperative ECG NSR/A-fib 7/14 26/ 7 0.001
Preoperative medications Digoxin 14 (67%) 5 (15%) <0.001

ACE inhibitors 12 (57%) 27 (82%) 0.048

CCB 2 (10%) 6 (18%) 0.461

B-blockers 1 (5%) 1 3%) 1.0

Diuretics 16 (76%) 24 (73%) 1.0

MVR=Miiral valve replacement; MVr=Mitral valve repair; BSA=Body surface area; LVEF=Left ventricular ejection fraction, MR=
Mitral regurgitation; NSR=Normal sinus rhythm; A-fib=Atrial fibrilation; ACE=Angiotensin converting enzyme; CCB=Calcium channel

blocker.
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Table 2. Operative data

MVR MVr
(n=21) =33 P valwe
ACC time (min) 88125 67123 0.007
CPB time (min) 12127 10426 0.046
Cardioplegia solution
Cold blood cardioplegia 12 (57%) 11 (33%) 0.085
HTK solution 9 22
Patients treated with
Vasopressors 4 (19%) 5 (15%) 0.703
Inotropic drugs 9 (43%) 7 21%) 0.057
Vasodilators 1 (5%) 2 (6%) 1.0

ACC=Aortic cross clamping; CPB=Cardiopulmonary bypass; HTK=
Histidine-tryptophan-ketoglutarate; MVR=Mitral valve replace-
ment; MVr=Mitral valve repair.
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Table 3. Changes in hemodynamic variables

TO TI T2 T3 T4
HR MVR 83+18 84+12 86+13 87410 8449
(beats/min) MVr 79+17 85:10 86+18 85+10 84+8
MBP MVR 91+15 7110 8012 81412 80+9
(mmHg) MVr 9614 76210 8312 7711 80210
MPAP MVR 2348 19+5 2045 2045 1743
(mmHg) MVr 2349 19+5 1943 1944 1945
PCWP MVR 147 12+4 14+4 15+4 1243
(mmHg) MVr 1445 12+4 14+3 1343 137
CVP MVR 6+5 8+3 9+3 8+3 8+3
(mmHg) MVr 542 742 943 8+3 9+3
PVRI MVR 256160 185+85 16062 125+60 120+54
(dynes * sec * cm” - m’) MVr 242+181 18674 14144 143114 124+47
SVRI MVR 2,259+755 1,660+562 1,923+746 1,652+480 1,568+401
(dynes - sec *+ em” + m) MVr 2,080+672 1,854+487 2,090+600 1,580+388 1,613+400
cl MVR 33£12 32408 33:1.1 37+1.0 37409
(L/min/m?) MVr 3.6+1.0 3.2+0.9 3.0£0.6 3.6£0.6 3.7£0.7
RVEF MVR 35.8+13.1 29.2+6.8 27.5%3.2 28.8+10.1
(%) MVr 3414125 30.2+8.7 27.346.6 30.3+8.7
RVEDVI MVR 14182 155457 162+57 175426
(ml/m?) MVr 152+48 13243 135+35* 140+24
RVESVI MVR 117496 105+35 110+34 126+32
(ml/m?) MVr 98+46 85435 96+32 93+3

*Showed statistically significant decrease in MVr group compared with MVR group; TO=Before induction of anesthesia; T1=15 min
after the discontinuation of cardiopulmonary bypass; T2=After sternal closure; T3=6 hr after intensive care unit arrival, T4=12 hr af-
ter intensive care unit arrival, MVR=Mitral valve replacement; MVr=Mitral valve repair, HR=Heart rate; MBP=Mean systemic blood
pressure; MPAP=Mean pulmonary arterial pressure; PCWP=Pulmonary capillary wedge pressure; CVP=Central venous pressure;
PVRI=Pulmonary vascular tesistance index; SVRI=Systemic vascular resistance index; CI=Cardiac index; RVEF=Right ventricular
ejection fraction; RVEDVI=Right ventricular end diastolic volume index; RVESVI=Right ventricular end systolic volume index.

Fe A Ay, AxHH, 28, dud, 34 2 4 (85%) Soldth & A H&3 ALAA F= dig-
ZA9] 717 EAA R G2 Xol7l ek & A talis®} rennin-angiotensin system AAAE AL} E T
AR Ao Futd st dEtdiXeTolA FouA § 7t Aol7b iivh(Table 1). AlMAlEel &t 3+
grow New York Heart Association (NYHA) 7153 &5 Fattfx STl A FshAl Bkor(Table 1), W2 A
A St Xl A E 11 39, I 39, 22l dehA Z o] &3 Maze £41& B ET 74, Y ET
ETAE 1 29l & X* ARz F4% 3gollA Aldsisict. At HFHALALE 44
%719 olg7|w HAA ulFL A EFelA A7 gult x| E ol 1214275, 88t25v‘f%—°—i HAHET
40.3+6.6 mm, 58.6t8.5 mm, HLAHETA 37.0+49 o] 1044265, 67235 uld] FoelAl Agich FAUA
mm, 57.826.0 mm¥ o FHAAAEEEo] FetX &S AN N Eell mpE ASHIEE F 7 Aol gl
|4 64:9%F FARLET9] 69+5%0l BB S-JslA (Table 2).
Eei=d Hoehr] wWps SAMdoAr| T FF B ¥
SERGHEAY 9 Az AoixeTd el HHAYETFEY oA 2Agd
AP LT A 72t Fulel 24 AR o] 109](48%), AL Astae BE A7AA + 2+ Aole gldh
3|90l elvbek SRI(flail MV)o] 94l(43%), 28 (Table 3).
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Table 4. Postoperative ICU data

FgM 9

R EE BRI e e

Table 5. Postoperative biochemical parameters

MVR MVr MVR MVr
=21) (n=33) p value Parameters (n=21) (n=33) p value
Low cardiac output . Cr 6 (mg/dL) 0.9:0.3 0.9+02 09
(CI<22 Lminm®) 6 1 (5%) 0 Cr 24 (mg/dL) 1.0£0.4 1.00.3 0.649
Low cardiac output Patients with
(CI<2.2 Limin/m®) 12 1 (5%) 0 Cr 2 (10%) 0 0.14
. . =1.5 mg/dL
Patients treated with
Vasopressors 3 (14%) 3 9%) 0.652 AST 6 (IUL) 6637 49+13 0.065
. AST 24 (IU/L) 87137 66120 0.03
Inotopic drugs 10 (48%) 8 (24%) 0.025 Patients with AST
Vasodilators 7 (33%) 14 (42%) 0.806 >35 TUIL 19 (90%) 31 (94%) 1.0
:S:’::::z’vne oG 2 (10%) 0 ALT 6 (IU/L) 24£19 17410 0.15
. . ALT 24 (IU/L) 26+16 21410 0.161
Atrial fibrillation 3 (14%) 3 9%) 0.667 Patients with ALT
Pacemaker use 11 (52%) 8 (24%) 0.035 > 46 TU/L 4 (19%) 1 3%) 0.058
I\guz;ry care (r) 21;;5)1 12?32 g;iz CK-MB 24 (ng/mL) 80.0t59.8  59.9+20.1 0172
) CK-MB 48 (ng/mL) 4741343 35.5£14.6 0.176
Hospital day 15.9+6.4 13.9+4.6 0.205
Expire in hospital 0 Q MVR=Mitral valve replacement, MVr=Mitral valve repair; Cr=

ICU=Intensive care unit; MVR=Mitral valve replacement; MVr=
Mitral valve repair; Cl=Cardiac index; 6 and 12=6 and 12
hours after arrival at intensive care unit.
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Creatinine; AST=Aspartate aminotransferase; ALT=Alanine ami-
notransferase; CK- MB=Creatine kinase-MB; 6, 24 and 48=6,
24 and 48 hours after arrival at intensive care unit, respec-
tively.
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