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Table 1. Demography of Patients.

All Group 1 Group 2 p-value
No. of Patients 285 141 144
Age(years)
Mean+SD 49.16+15.78  48.46+15.45 49.84+16.12  0.503
Range 17~81 20~81 17~78
BSA(m’) 1.66+0.18 1.65+0.18 1.66+0.17 0.520
Sex
Male 152(53.3%) 80(43.3%) 72(50.0%)
Female 133(46.7%) 61(56.7%) 72(50.0%) 0.254
Heart Rhythm
Normal sinus  189(66.3%) 95(67.4%) 94(65.3%)
coaiamal 95333%)  45(31.9%)  50(34.7%)
Atrial flutter 1(0.4%) 1(0.7%) 0 0.537
NYHA class
Mean+SD  2.63+0.76 2.62+0.74 2.64+0.78 0.649
NYHA 3~4  178(62.5%) 87(61.7%) 91(63.2%) 0.894

No.,Number;SD,Standard Deviation;BSA,Body surface area; NYHA class,New
York Heart Association functional class.
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Table 2. Etiology of mitral insufficiency.

Etiology All group 1 group 2 p-value

Degenerative 192(67.4%)  98(69.5%) 94(65.3%)

Rheumatic 29(10.2%) 12(8.5%) 17(11.8%)
Congenital 26(9.1%) 9(6.4%) 17(11.8%)

Ischemic 14(4.9%) 9(6.4%) 5(3.5%)
Endocarditis 12(4.2%) 6(4.3%) 6(4.2%)
A gy s

Trauma 2(0.7%) 1(0.7%) 1(0.7%) 0.554

CMP,Cardiomyopathy.



7F. 3 (leaflets)
250™  (86.5%; 1+:121™(85.8%), 2:-:1299(89.8%))ol 4 9 AH =
S At on, SEAE] A wEba  H AR (rectangular), AFHE

(quadrangular) , &2 IR ELA] Fo ANAIES A3t o,
F2 Saude] AdEAY. T3 F o+ 47 17 6 (4.2%), 292 3
E (2.1%)011*1 AANso] AAEdon o]5e M RulEsiy Hn

5]
AR F A 7H @apsol A A= At (Table 3)

PTFE (Polytetrafluoroethylene) &-3$tAFS o] &3k A A2}
A= (1773278 (22.7%), 2973478 (23.6%)), Ard=< (17:129%(85%), 2
9% (6.3%)), TR AAtolsw (17029 (1.4%), 2v-:18(0.7%)) &
° 2 A&t th(Table 3)

Table 3. Techniques of mitral valve repair.

group 1 group 2
Ring annuloplasty 141(100%) 144(100%)
partial resection of valve 121(85.8%) 129(89.8%)
New chordae formation 32(22.7%) 34(23.6%)
Chordae shortening 12(8.5%) 9(6.3%)
Chordae transfer 2(1.4%) 1(0.7%)
Commissurotomy 6(4.2%) 3(2.1%)




ooy A

Carpentier ring (1) 22 Duran ring 2v) & FZ 92 A= s}
ES AEer. @4 AFWAS JFC® ringd AVE AAG
goun 17 AE 26mmoll Al 34mm, 27 A= 25mmoll Al 3lmmL7] ¢
ringe AH&3SEA oH 1ol A 30mm (46.8%), 2vtollA 29mm (67.4%) <
2719 ringe] 7H4 wo] AH&H AT (Table 4)

el

Table 4. Used rings.

Ring Size(mm)  Carpentier ring | Ring Size(mm) Duran ring
26 3(2.1%) 25 1(0.7%)
28 62(44.0%) 27 20(13.7%)
30 66(46.8%) 29 97(67.4%)
32 9(6.4%) 31 26(18.1%)
34 1(0.7%)

STEA AY F ST AYAdT AHY R Stow SR T
Bre A= festgon, F4We 21 APuEe] Sope F A4
= Axgs olfste] SEA AN ATl 201449 F5 vAl #HA
He 9 RIS A=Y sl e 292 S
45 < Fd A=7F 2018 A W) AEAR] Fer FEA Fe



& 831 (29.1%) oA FRbgEEo] AlgHAoH T
%)) °l 7F& Wol AldHAH. BFEH-IEe (147

B (15.1 )
(4.9%)), s 2sE (104 (35%)), AHAsILAE (78(25%))5°] A3

Table 5. Concomitant operations.

Concomitant operations 45(31.9%) 38(26.4%)
Tricuspid annuloplasty 19(13.5%) 24(16.7%)
CABG 9(6.4%) 5(3.5%)
Aortic valve replacement 8(5.7%) 2(1.4%)
ASD repair 2(1.4%) 4(2.8%)
Atrial fibrillation surgery 4(2.8%) 3(2.1%)
Graft interposition of aorta 2(1.4%) 0

Aortic root repair 1(0.7%) 0

CABG,Coronary Artery Bypass Grafting;ASD,Atrial Septal Defect.
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Table 6. Immediate postoperative grade of mitral insufficiency.

MR grade group 1 group 2 p-value
2 4 (2.8%) 9 (6.3%)
1 7 (5.0%) 21 (14.6%)
0 130 (92.2%) 114 (79.2%) 0.007
total 141 (100%) 144 (100%)
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. Post repair Post repair
MR grade . . . .. , ,
& Pre repait -immediate -last

4182

()0 ()?

3 83

(44:44) (2:9)

0 15 13" 19
(7:8) (4:9) (6:13)

1 28" 30
(7:21) (13:17)

168

(85:83)

244"

(130:114)

0

Figure 1. Follow-up grade of mitral insufficiency. Follow—up
echocardiography was not made in 1 patient out of 13(Gkxx*) 7 patients
out of 28(xx*) 45 patients out of 238(%))
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Table 7. Follow—up echocardiographic data in two groups.

Group 1 Group 2

Preop. Postop. Last f/lu Preop. Postop. Last f/lu

(=141 | (n=141) | (n=106) | (n=144) | (n=144) | (n=126)
EF(%) 63.9+10.5 56.1£12.0 60.0+10.7 § 64.6+£9.3 58.4+12.5 59.2+12.6
FS(%) 33.8£6.7 27.7£7.1  30.5+6.7 | 33.5+6.0 29.7+£8.2  30.0+7.5
%n\qlrrEl:)DD 62.7£8.8  53.0£7.9  51.9+7.0 J 62.7£8.2  52.9+6.6  52.7+7.9
LVESD 414479  385:85 36.3:7.8 | 41,9879  37.48.1  37.6:8.0
(mm)
LA(mm) | 53.6+9.9  44.7+8.9  46.9+£9.0 | 54.1£11.2 47.0+¢9.6 48.0+10.1

Mean+*standard deviation. Preop.,preoperative data, Postop.,postoperative data;
last f/u: last follow—up data; EF,Ejection Fraction; FS,Fractional shortening;
LVEDD,Left Ventricular end-diastolic diameter; LVESD,Left Ventricular
end-systolic diameter; LA, Left Atrium
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R
(1) Freedom from cardiac events
Grade 3°]79] S #2749 XH%L%W\} (13%9;1-:27, 23-:1178),
AR (6951047, 228), e (6911, 2?5‘34) Chcc
(29;2w), EANAS (17;2a), *‘3‘141‘%‘1: (17g;1:), A (7985137,

27:47) 5 F 27 (9.7%) AA AFHAHE event 7} HASEH L, 1ol A
7, 230l A 209 ol A ZAEkgTE 89 AlFEHE FHAESS 7oA

945 + 2.3%, 2w olA 678 + 112% = 1wolA SAASE FoatA =%
t}h.(p=0.016)(Fig. 2,3)

100 5
%
904
804
J—s
704 ]
- lyear: 94.6£1.4%
= Syear : 87.242.7%
10 Syear : 75.2+10.3%
0

0 1 2 3 4 5 & 7 8 El
year

Figure 2. Overall freedom from cardiac events.
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100 Group 1: 94.51+2.3%

a0 Y
-”;h
Ha- P=0016
By
80 L R T S
70 :
EE R

-
10/ Group 2: 67.8£11.2%

o 1 2 3 4 5 5 7 8 @

year

Figure 3. Freedom from cardiac events of group 1 and 2.
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(2) NYHA functional class

F% A7 #7)%4 A NYHA functional classE H]adte] glojA 7
W (1239, 275:49) & A Ystar BE Ao A class 1~29] AAAEH S
YEFH AT Class 4 o|Ad &2 23) = &7 34 HAF Al APl AL,
class 3°|9 ¢ 6% 3 (1v-:39, 2v-:3%) < 29 (119, 2v:1%) =
AP AL, U A 47 (129, 290:27) 2 9] # =4 F ol th(Fig. 4)

IV | . Y

(25) (D

111

(153)

111

(6)

11 11

(96) (53)
(11) 11 (217)

Figure 4. Changes of NYHA functional class.
( ):Number of patients. Follow-up loss : 1 patient out of 96
at class II group, 7 patients out of 153 at class III group.
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Figure 5. Overall freedom rate from cardiac deaths.
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Figure 6. Freedom from cardiac deaths of group 1 and 2.
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(5) Freedom from reoperation

Z 62 FAHolA

4 4 Q38R 172 19, 2+
2 SWolA BT FRIAY o] Hostgon, F o ko] A4 A
o]x= gl2dt}. 89 freedom from reoperatione ZFzb 1:#o] 99.0 + 0.1%, 2
0] 926 + 35% % 10 ¢ £ AFE HPAW F o F 2olo] B
A g o (Fig. 7)
100
% ".‘..‘-.Ilf-rI--rl---Il:-r.ﬁ
N
Lusccenramcoocommns.
50 »
30+
Group 1 : 99.0+0.1%
. Group 2 : 92.6+3.5%
e p=0.14
104
0
0 1 i 3 4 5 & 1 2 3

year

Figure 7. Freedom from reoperation.
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3.3%°l9 o™ (Fig. 8), 1 972 + 2.0%, 2+ 829 * 51%= 1"l A]
A Z FosA (p=0.04) =2 freedom from recurrence & X

t}.(Fig. 9)
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Figure 8. Freedom from recurrence of mitral insufficiency
(grade > 3)
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Abstract

Long—-Term Clinical Results of Mitral Valvuloplasty Using
Flexible and Rigid Ring

Youn, Young Nam

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Chang, Byung Chul)

Background : Carpentier rigid ring and Duran flexible ring have
been used for mitral valve repair. Carpentier ring reduces mitral
insufficiency very effectively, but it causes minor systolic
dysfunction. However, flexible Duran ring preserves the left heart
geometry changing mitral wvalve area at systolic phase. but the
comparison of long term results of mitral valvuloplasty using
Carpentier ring and Duran ring have been unknown.

Methods : From January 1995 to December 2003, 285 patients
underwent mitral valvuloplasty using Carpentier ring (n=144) and
Duran ring(n=141). Mean age was 48.byear and 49.8years each.
There were no significant differences in age, sex, body surface are,
electrocardiogram between two groups.

Results @ There was 1 operative mortality and main complications

occurred in 7 patients. All patients was discharged in 1-2 weeks
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with no sequeles, The mean follow—up duration was 40.7 =+
28.6month and total follow-up time was 966.53 patient-years. There
was no difference in the long term echocardiographic results
between two groups. Overall 8-year freedom from cardiac death
was 87.5% and 8-year freedom from cardiac death was Carpentier
ring group:91.4% vs Duran ring group:89.5%. 8-year freedom from
reoperation was 99.0% vs 92.6%. There were 13 cases(4.7%) of the
recurrences of mitral insufficiency. 8-year freedom from recurrence
was 97.2% vs 82.9%(p<0.05). In 26 patients(9.4%), cardiac events
occurred. The 8-year freedom from cardiac events were 94.5% vs
67.8%(p<0.05)

Conclusion : Therefore, the mitral annuloplasty using Carpentier ring
or Duran ring appears to be the procedure of choice with the
excellent long term results. Mitral valvuloplasty using Carpentier

ring provide lower cardiac events than using Duran ring.

Key Words : mitral valvuloplasty, mitral annuloplasty, Carpentier ring,

Duran ring
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