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ABSTRACT

Background and Objectivesl] Although it is well known that postoperative left ventricular contractile function
is an important prognostic factor in mitral regurgitation, temporal changes of left ventricular contractile function
could not be evaluated due to lack of follow-up studies and the difference according to the type of surgery was
not established. We addressed these issues by analyzing the data of serial echocardiographic studies and sought to
determine factors associated with mortality and cardiovascular events during follow-up. Materials and
Method[J Retrospective analysis of echocardiographic data and medical records was done in patients who un-
derwent corrective surgery for significant mitral regurgitation at the Asan Medical Center from January 1990 to
December 1997. Patients who underwent echocardiography before and immediately after the surgery, and follow-
up study at least 6 months later were selected for the analysis. Results[] Of 199 patients who underwent mitral
valve surgery for mitral regurgitation during that period, 164 patients were included in this study. Among them,
89 patients underwent valve repair and 75 valve replacement. Immediately after surgery, ejection fraction
decreased significantly in all patients (62% 9% vs. 50 10%, p<0.01). At the average of 32 months after surgery,
ejection fraction was significantly higher in the repair group than in the replacement group (57+ 10% vs. 52+
11%, pd 0.01). During follow-up (mean 32+ 24 months), there were 53 cardiovascular events in 33 patients (heart
failure in 14, cardiac death in 11, stroke in 11, reoperation in 11, hemorrhage in 4, thromboembolism in 1 and
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endocarditis in 1). Cardiovascular events were significantly more frequent in valve replacement group than in
valve repair group (23/75 vs. 10/89, p0 0.002). Multivariate analysis showed that the independent predictors
of all cardiovascular events were immediate postoperative end-systolic volume (pOJ 0.006, hazard risk(] 1.026,
95% CIO 1.01—1.05) and age (p] 0.04, hazard risk[J 1.07, 95% CIO 1.001—1.14). The overall survival rate
was 85+ 6% at 7 years. Multivariate analysis revealed an independent beneficial effect of valve repair on overall
survival (p 0.0058, hazard ratio[] 0.046, 95% CIO 0.005—0.411). Conclusion[] After surgery, ejection
fraction decreased significantly in both groups. However, patients with repair showed progressive improvement
of left ventricular contractility and revealed higher ejection fraction at the follow-up study than those with
replacement, which might contribute to higher survival rate in this group. (Korean Circulation J 1999:29

(12)1297-1308)

KEY WORDS[ Mitral regurgitation - Left ventricular function - Repair - Replacement.
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Table 1. Baseline characteristics in mitral valve repair group and mitral valve replacement group

Total n=164 Repair n=89 Replacement n=75 p value
Age, years 49+ 14 47+ 16 49+ 13 NS
Sex (MO F) 610103 380 51 230 52 NS
NYHA class ( & lI/1ll & V) 40/124 25/64 15/60 NS
Atrial fibrillation (%) 87 (53%) 39 (44%) 48 (64%) 0.03
Etiology

Degenerative 83 (51%) 48 (54%) 35 (47%) NS

Rheumatic 48 (29%) 26 (29%) 22 (29%)

Endocarditis 9 ( 6%) 6 (6%) 3 ( 4%)
Cardiopulmonary bypass time (min) 129+ 34 128+ 70 NS
Aorta cross clamp fime (min) 77+ 21 69+ 40 NS
LA size (mm) 60+ 11 58+ 10 62+ 12 0.015
LVIDs (mm) 42+ 8 42+ 8 41+ 9 NS
LVIDd (mm) 64+ 10 64+ 9 63+ 10 NS
ESV (cc) 58+ 27 58+ 26 58+ 30 NS
EDV (cc) 150+ 5 153+ 59 146+ 55 NS
EF (%) 62+ 9 61+ 9 63+ 9 NS
LVIDd/WT 6.8+ 2 7+ 2 7 2 NS

NYHAO New York Heart Association

LVIDsO left ventricular end-systolic dimension
LVIDdO left ventricular end-diastolic dimension
ESVO left ventricular end-systolic volume

EDVO left ventricular end-diastolic volume

EFO left ventricular ejection fraction

LAO left atrium dimension

WTO left ventricular posterior wall thickness
NSO not significant

Table 2. Preoperative and postoperative echocardiographic variables

All patients (n=164)

Repair (n=89)

Replacement (n=75)

Eeon Immed. Postop Eeon Immed.  Postop e Immed.  Postop
postop F/U postop F/U Postop F/U

LVIDs (mm) 42+ 8 40+ 9" 37+ 9 42+ 8" 40+ 8% 36x 8 419 40 9 38+ 11%
LVIDd (mm) 64+ 10 54+ 8" 53+ 8 64+ 9 54+ 8" 53+ 7 63+ 10 54+ 9' 54+ 9
ESV (cc) 58+ 27 56+ 32 46 30* 58+ 26 54+ 27  Alx 24" * 58+ 30 60+ 41 51+ 37*
EDV (cc) 150+ 57 107+ 47" 96+ 41% 153+ 5 105 44" 93+ 39% 146+ 55 110+ 53" 100+ 43*
EF (%) 62+ 9 50+ 10" 55+ 11% 61+ 9 50+ 10" 57+ 10¥* 63+ 9 50+ 117 52+ 11%
WT (mm) 97+ 2 10.8% 2" 10+ 2F 10£2 109+ 2" 98+ 2F* 93+2 105+ 2" 102+ 2
LVIDd/WT 6.8+ 2 53+ 1" 57+£2 67+2 511" 56+ 2} 7+ 2 54+ 2" 56% 2
LA (mm) 60+ 11 48+ 117 50+ 11% 58+ 10% 47+ 117* 49+ 1% 62+ 12 50+ 117 5110

LVIDs, left ventricular end-systolic dimension

LVIDd, left ventricular end-diastolic dimension

ESV, left ventricular end-systolic volume

WT, left ventricular posterior wall thickness

F p<0.05 compared with immediate postop.Variables

1300

EF, left ventricular ejection fraction

LA, left atrium dimension

EDV, left ventricular end-diastolic volume

T p<0.05 compared with preoperative variables
*0<0.05 compared with replacement
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Fig. 1. Changes of ejection fraction after corrective su-
rgery for mitral regurgitation.
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Table 3. Factors associated with mortality after corrective surgery for mitral Regurgitation

Death @ )(h=11) Death (-)(=153) Relative risk ©95% C.l) P
Age' 59+ 7 47+ 9 1.113 (1.036-1.21) <0.05
EFO 64+ 12 62+ 9 1.03 0.955-1.111) NS
LVIDsO 41+ 12 42+ 8 1.051 (0.953-1.16) NS
ESVO 44+ 20 58+ 28 0.963 (0.899-1.033) NS
Type of op’
Repair 1 88 0.046 0.0051-0.411) <0.01
Replacement 10 65

EFo0 preoperative left ventricular ejection fraction LVIDsO preoperative left ventricular end-systolic dimension
ESVoO preoperative. left ventricular end-systolic volume t p<0.05 in multivariate analysis

NSO not significant
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Table 4. Comparison of clinical events after the surgery

Repair Replacement

(n=89) (n=75)
Death 1 10
Heart failure 4 10
Stroke 3 8
Redo-operation 5 5
Major bleeding 2 2
Peripheral
Thromboembolism 0 1
Endocarditis 0 1
Heart transplantation 0 1
Total® 15 38
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Table 5. Factors associated with clinical events after
corrective surgery for mitral regurgitation

Event (@) Event (-) Relative

nO 33 nO 131 risk

Age' 54+ 14 47+ 15 107 <005
EDVo 174+ 72 146+ 53 1.047 <0.05
EDV; 152+ 79 101+ 38 1.018 <0.05
ESVi' 88+ 60 53+ 25 1.026 <0.05
LVIDdh 58+ 10 53+ 8 1.253 <0.05
Type of op

Repair 10 79 3.3004 <0.01
Replacement 23 52

EDVo,0 preoperative. left ventricular end-diastolic vo-

lume

EDV;:,0 immediate postoperative left ventricular end-

diastolic volume

ESV,,0 immediate postoperative left ventricular end-

systolic volume

LVIDd,O0 immediate postoperative left ventricular end-

diastolic dimension

t p<0.05 in multivariate analysis
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