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Mitral Valvuloplasty using New Mitral Strip (Mitracon®)
SeongSik Kang, :M.D.*, SangPil Kim, M.D.*, Meong-Gum Song, M.D.**

Background: Numerous surgical devices for mitral repair have been used in the past with good resuits. in this
study we describe a simple annuloplasty technique with using a new device (Mitracon'®). The aim of this study
was to assess its efficacy and surgical results with using Mitracon. Material and Method: From May 2003 to
October 2005, 46 patients (21 women and 25 men (mean age of 51.4+17.8 years) with mitral regurgitation from
various causes were treated with either the Mitracon™ (the Mitracon group) or the Capentier Edward rigid ring™

(the CE group). The median follow-up duration was 18.9 months. Result: The mean grade of mitral regurgitation
before and immediately after surgery in the Mitracon group and the CE group decreased from 3.2+0.8 to 0.6+0.7
and 3.4£0.7 to 0.3+0.5, respectively. There were no significant changes in the ejection fraction either between the
two groups or before and immediately after surgery. No deaths were seen in either group. Early postoperative
echocardiography of all 46 patients showed only trivial mitral regurgitation or none at all. Echocardiography at a
median of 18.9 months also showed no progression in mitral regurgitation. The mean grade of mitral regurgitation
in the Mitracon group at this time point decreased from 3.2+0.8 to 0.8£0.7 (p<<0.05). The CE group also showed
a similar degree of decrease from 3.4+0.7 to 0.320.6 (p<0.05). The mitral valve area in the Mitracon group at 1
year follow-up was 3.3x0.9 cm’. The mitral valve area in the CE group was 2.7x0.6 cm’. The mean mitral
pressure gradient in the Mitracon group at 1 year follow-up was 3.1£1.3 mmHg. The mean pressure gradient in
the CE group was 4.5+2.1 mmHg, although any statistical significant difference for this between the groups was
not reached. Conclusion: The present study showed the described technique to be safe and effective in the
intermediate term. Because long term results are unavailable, a more extensive prospective randomized multicenter
trial may be warranted to determine whether this procedure should be generally applied for repair of mitral valve
disease.

(Korean J Thorac Cardiovasc Surg 2008;41:320-328)
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A 7)ol Carpentier- Edwards rmg® (Edwards lifesciences,
Irvine, USA), Duran rmg (Medtromc INC, Minneapolis,
USA), Cosgrove-Edwards rmg (Edwards lifesciences, Irvine,
USA), SIM Tailor flexible nng “ (ST. JUDE MEDICAL, INC.,
minnesota, USA) Fo] o] 20| §lrh9-12]. A7} ke
2 - 47557 (systolic period)$} o] 27| (diastolic period)®E
Balo] A B &5 A) R 3wt Z 5 (posterior mitral annu-
lus) ZAo|7} S0l E1, 5 EH7} A F(anterior mitral annulus) 7
olx EolthiA it Qb Beko g Wsto] el A
< AR Qg oz Aukeg folsA dllFa, o]sh] A
ole L Hhl& E2|elti{13-15]. o]l gt AlAkel Ade] & 5lel
A w3 s A B F5 7ol 7H o 4HR] ¢ =

o]
et A9 Faelen & 4 sk 13
35 1%7} solof & S kg3t ol 474l
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AL 0.340 °uu171zl L5, 4 Smaket A9

Al
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HEE Bkl sl AE AFE Mitracon ™
(ScienCity Co., Seoul, Korea)Z strip B.9%Fo. 2 Y2 3w
e SALE glo] 7|E ring? o}E o E AAE
t} B o] Fo] BAL r}ekdl uio] o] %u:‘,z].u]- :E;“:}_].]HZ-IE_
3R}l Al Mitracon™# Cosgrove-Edwards ring™-& A}-&3}0]
SEAY AY g A F 2G5 ZAAE vl E4
gto] 7 T7He] EA 3 Kol & F-Astr] Aslked Al™E A
c}(Fig. 1).
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Fig. 1. Picture of Mitracon™ (Courtesy of ScienCity Co., Seoul, Korea).
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b v o] 9]} e) Aol A]
-] &2 Al3) Hhe 467 9] S-S ol F YA
o.F 33A B-E 2235t 34 ﬂ’ﬂ Ad2 FAE
AkElo] 2w Mitracon ©-& 01—9"‘}01 T(23)(Mitracon
T)Z} Carpentier-Edwards ring® (CE rmg )—'* o] 8-slof <
=3 T3YNCENLE W3l (Table 1). EAH7) 257
of 247} 219 ol o H A¥-E 51.4+17.84] % ch(Mitra-
con 49.2+18.2, CE+* 53.5+17.3). A AlEL Mitracon-
5, CEx- 24dlo] it o A S EIA= HHEAY e
+ Mitracon~ 3.2+0.8, CET- 3.4£0.7 (p=0.23)¢] %) t}(Table
2). % A HF AFEELS Mitracony™ 53.7+14%, CET
58.8€11.6% (p=0.18)°]%lc}. ¢ A HF HAd z=7]=
Mitraconi- 50.9£9.1 mm, CE- 46.7£9 mm (p=0.12)°]%lt}.
Tz A HI HAHAA W] £57] £3L Mitracond
84.9+81.5, CE- 67.4%49.8 (p=0.38)°]ic}. & A Hif
HAA 27] A7) 3L Mitracond- 166.2¢ 101.6, CE
T 159.3+80.2 (p=0.80)°]gltH(Table 2). ErF Azt A3lo
2 Mitracong-ol| 4 EHEA H4S 54, s aut =
FA 56, A =) FA 34 ol on CETlA]
BB HAF odl, disighat A8 5o, 42 gat
HHFA 16 Foldrt. sEHA=F HNFEA e #HeldhA
4712 Mitracong-oll A= 714t 349 69, tethering 7<], T
2 o) 4d], FebxsAd A3 2o, gl @& 1049,
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Table 1. Preoperative patient profiles

Mitracon group  CE group Total

Average age 49.2+18.2 53.5+17.3 51.4+17.8
Gender
Male 16 9 25
Female 7 14 21
Atrial fibrillation 5 2 7
Associated diseases
Unstable angina 5 9 14
AR 5 5 10
TR 3 1 4
Etiology of MR
Chordae rupture 6 8 14
Tethering 7 4 11
Annulus dilatation 4 0 4
Prolapse 10 17 27
Rheumatic 2 3 5
Leaflet thickening 9 7 16

AR=Aortic valve regurgitation, TR=Tricuspid valve regurgitation;
MR=Mitral valve regurgitation.

Table 2. Preoperative echocardiographic results

Mitracon group CE group
EF 53.7+14 58.8£11.6 p=0.184
LA size 50.919.1 46.7£9 p=0.119
MR grade 3.2+0.8 3.43+0.7 p=0.227
LVESV 84.9+81.5 67.4149.8 p=0.384
LVEDV 166.2+101.6 159.3+£80.2 p=0.798

EF=Ejection fraction; LVESV=Left ventricle end-systolic volume;
LVEDV=Left ventricle end-diastolic volume,

-

Autgd vl & 9¢]] Folglew, CETAA T 714t 9 84,
tethering 49|, FulX]|~A A3l 34| sate] &2 17d), 3
oled HlZE 7d] So|Qdch FakA L E o] F L AR
dm BAo LA, A to] SEBARE o] L
e}l oAk AAo] B % CE ring®? AZ-$ Mitracon®2
AL SR 4YE B TolA x2St A4 A
g ula BAQrH1923). FHAAE A28 WA

LareF7~108, T Folld, 7+ 1d, 2
ol FE 1ol 13] At Axes) A4 42 3 A
THE(EF), TEIY -'47417-7‘1 §Z(MR grade), =¥}
HAHMVA), #4427 $27] S (LVESV), A4 2
7] ol$7] €A (LVEDV), +R#% HTF AX ¥z
(Mean PG) &2 8| %’5’1]‘3}5&5}-

Table 3. Operative techniques

Mitracon group CE group Total

Operative technique

Annuloplasty 23 (33.8+1.3 mm) 23 (33.3£1.8 mm) 46
(ring size)
Leaflet extension 2 0 2
Commissural 5 3 8
plication
Quadriangular 4 11 15
resection
New chordae 4 4 8
formation
Chordae 2 2 4
shortening
) = 9
BE 3= AA vl dlol|A] AAE 28315 Yo &
23 Sande] Welr)ds ARge Al 4
£ A% FRANEE ol st AL 43 OIE
W 23S e AR EH)E A ek 4092 Bfol)A
A9 FAUE 4, S el EdTHaortic cannu-

lay 3 A3 (venous cannula)s 43t o x| 2)3Hcardi-
opulmonary bypass)e Al33lict e o] &3l7] o
HE e 75 N ul(right axillary artery)& AH8-3}
of A|&|3E APelge). AL HIE 9ste] e
+4-oll AA R H(cardioplegic solution) & FYste] AAXA]
F AR on FukAgt o2 ey et A{rl e
73*1—01]*11 s A ¥ B Y75 Fsle] FA
AABE FHsIg e YA ARGR R FAu &

o] A-&-3lgict. A2l 7HEste] AARA oA 3
g ANt Niskict. SR s A=)
(mitral valve leaflet), TH2}-F-(mitral annulus), 714} (chordae ten-
dmea), - (papillary muscles)S 23 Fof| Al
Yol AR Folo] sRgutel Wulg djlsta % 57

£ ARt el whe}l gkt 27 (valvuloplasty), THEHE
A8 (annuloplasty), 5t €A% (leaflet extension), L&
& A <(Commissural plication), AFZF Al (Quadriangular re-
section), 714t A& (New chordae formation), 74 &4
(Chordae shortening) 52 Al3¥slict BBt A9 &
¥ O &= Mitraconw-ol| A= et dhal<: 20|(8%), X
4 P E 54122%), A AAE 49(17%), 4+ @A
T 490(17%), 74 SaE 24I8%) SOl em, CET A

ZHEE 2 e 3d)(13%), A AAE 119)(48%),
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Table 4. Combined operations

Combined operation  Mitracon group  CE group  Total

CABG 5 8
AVR
AVP
TVR
TVP
Ascending aorta

replacement

N — O N W W

B = Lh W
(o WY CNEE S I =

CABG=Coronary artery bypass grafting surgery; AVR=Aortic valve
replacement; TVR=Tricupid valve replacement; TVP=Tricupid
valvuloplasty.

A4 BAE 49l(17%), A FHA2E 2418%) FolNh
(Table 3). & =t strip?] 37 AL &= 9 & AH
A+ 7} (fibrous trigone) 7] 7] 2| (the intertrigonal distance), %
B3bul Hodo] = 7|(the surface area of the anterior mitral
NECT ST, sripd] A BB ALY
& 2~3 mm AV ARG AglE 7|FEog2 s
AebF& ¥ L strip 3174 (implantation)$t § o}A] A
994 BoAE ool st AARAE 4B
S A2 olF Fol thi AAE £354E o] B4
o FREA9e] 715 AA R Fub Aol =
T dge 7 ]
7Veto] Alzstsivt s i%:éj%e] %36{}
BAE FT s
W F3es ARl ool ’“%ﬂﬂoﬂfﬂ ek Ay

Al8isl e}, FR -2 Mitracondoll 4] 3 L%““ 23]
< 59, et X3 34, EHE““-{J{“% e
AP 23k 14, AP s Y e 34], A4 i
AAE 49| Folgla, CETAE -"]r’“%"" T3 349,
];HEUILLI-U]— 2]-‘!‘4‘? 3(}1] ]:HE—U”__L]-‘:‘]‘ X’] % Zoﬂ ,&E]-‘/’(-],q-ﬂl—
AEz 14, s ZAlE 26 FolAch(Table 4). <+
& ¥ 245E g AL AlEEEL v F 3
ME FRE 93 585 FA A A, Al
HAA FA, HEHA A 4 RS 474‘3:’1‘3]
R A= AEHA gglE Fol3A

-

o

mlo ol-ﬁ e e o

3k AR gt e
o2 B4siet 4
= AI 7 F 7~10¢
Iyt 5ol Al'sﬁ'é%?i.:— lﬂﬂ T o, L o]+ 1ol

A 2L Strip Mitracon™)yg o] &3t L3 alul A

13] Al2gsleich A xg3 A &8 5 AFEEEP, &
Zet A FEMR grade), FEI HAHMVA),
#AA W7 571 EHLVESY), A4 27| 0|87 &
A (LVEDV), S£523tet #Hi AL ot#H X} (Mean PG) =&
vl A sglch A 7174 S5k 18.971E 0] 9l
ok AgH g Fo] 7hedt A T2l SPSS 10.0
(SPSS INC., Chicago, USA)S o] &30 B2 HAsled
o} 7|eA AR HEE2FEEAY Ao E JEMY
34 a8 5 F AF gk FAE E4-2 Wilcoxon
I AAS ol &3slglen, 15 79 vlIT student
t-testE o2k FAH F-2A82 p-value?t 0.05 o]}

% w1t
A ool A & H-2](dehiscence) &2 7]

(device-related complication)d} & EFutel
“&(systolic anterior motion, SAM), 27| A, g, E4,

A AMAST 5o AL glloer, 46 3zl Aol
A e F A AAE 2EutollA SEIv HM A
2 HHHEA X 1 ol & ZAE(Y F Fo] Rl
F5 A= AVl Mitracond 33.8+#1.3 mm, CE+F
333£1.9 mm (p=0.28)¢| 3 tH(Table 3).

1) 2 MNF AMXZO Ay

468NN RF FE F &

2y #HiRHe a5
(grade)e] 1% olslxict. ¢ AF $EIT 549
S3e Mmacoﬁ 0.6£0.7, CET- 0.3+0.5 (p=0.24)°|%jc}.
T AL i ASEEL Mitracony 48.9+13.6%, CET-
50.5t12.3% (p=0.61)°l9\iv} TE A FHE 44 =27
+ Mitracon" 45.9t9 mm, CE- 42+6.8 mm (p=0.06)°]%]

vl BE A 7kA] £ 7 Zhol] BAlH o7 $9A A=
Aol gl
2) £ 2 T xS0 21
= old ¥ SR A 5L MitraconT

0.610.7, CEZ-~ 0.320.5 (p=0.24)o|c}. += 6711-%% ]
A8 52 MitraconT 49.6+12.6%, CET 52£10.7% (p=0.68)
olgitt. = eiY X HF AAM FI7)E= MitraconT
45.8+8.2 mm, CET 42.2+5.8 mm (p=0.07)0|¢it}. +% 671¥
= Ht ZA4A 1] 57 42 Mitracond 62.1+64.9,
CET 53+40.8 mm (p=007)°|%9th 5 eMY & HF HA

-- 323 —



L=
2008;41:320-328

Table 5. Postoperative echocardiographic

results of mitracon group

Mitracon group

Preop. Immediate 6 mon.
EF 53.7+14 483.9+13.6 49.6+12.6
LA size 50.9+9.1 45.919 45.8+8.2
MR grade 3.2+0.8 0.6+0.7 0.61£0.7
LVESV 84.9+81.5 67.4%68.6 62.1£64.9
LVEDV 166.2£101.6 118.2£79.9 110.8+78.9
MVA 3.1£0.9 2.9+0.8
Mean PG 3.1+1.8 3.2+1.3

1 yr
499+11.3
45.9+8.4

0.8+0.7
57.7+61.8
105.8+70.7

3.3+x0.9

3.1+£1.3

p*=0.052
p*<0.05
p*<0.05
p*<0.05
p* <0.05

*p value: between preoperative data and 1 year follow up data. EF=Ejection fraction; MR grade=Mitral regurgitation grade; LVESV=Left
ventricle end-systolic volume; LVEDV=Left ventricle end-diastolic volume; MVA=Mitral valve area; Mean PG=Mean pressure gradient.

Table 6. Postoperative echocardiographic results of CE group

CE group
Preop. Immediate 6 mon. 1 yr
EF 58.8+11.6 50.5+£12.3 52+10.7 53.8+11.5 p*<0.05
LA size 46.7+9 4216.8 42.2+5.8 41.0+6.8 p*<0.05
MR grade 3.4%0.7 0.31£0.5 0.3£0.5 0.3£0.6 p* <0.05
LVESV 67.4+49.8 57.6+46.9 53140.8 51.7£8.7 p* <0.05
LVEDV 159.3+80.2 101.5247.7 96.4+41.6 98.8146.2 p*<0.05
MVA 2.8104 2.4x0.2 2.7£0.6
Mean PG 3.1£1.6 39t14 45121

*p value: between preoperative data and 1 year follow up data. EF=Ejection fraction; MR grade=Mitral regurgitation grade; LVESV=Left
ventricle end-systolic volume; LVEDV=Left ventricle end-diastolic volume; MVA=Mitral valve area; Mean PG=Mean pressure gradient.

Al 1) o]#ly] 832 Mitracony 110.8+78.9 mm, CET-
96.4£41.6 (p=0.65)°1Uct T% o/lY Axgs}l FAH 7k
A 7 T o)l BAIRCE FYA = Aol gtk
= 12719 & S£23v9 {RAe A S+ Mitracongoll
A pg A 3240.89 4 0.810.72F(p<0.05), CE-oll A+
4 A 3420704 03+0.62.2(p<0.05) F T EFA
FAR02 Fo3A AEG Y s 120 ¥ S5
o ) BAe AEE F F7F vl2s] B MitraconT
0.8£0.7, CET 0.3+0.6 (p=0.02)|%ic}. EAF oz §9A
g AolE verdl o} HHEAY FErl HTF 1 o}
2 JAA ZFA Xole ¢idth Mitracond=d ¢ A
T AT EL 53.7:14%014 7= 12708 F 49.9+11.8%
2 &R o BAA 7oA fl9l3(p=0.052), CET
o] ¢ A HF ATHEL 58811.6%A % 12704
%3 538+11.5%8 EAA F94 IA AL cp
<0.05). 7€ 1219 F HATF AFEEE 7 T 7 v 2
B Mitracon?- 49.9+11.8%, CET 53.8+11.5% (p=0.165)°]

Table 7. One-year echocardiographic results compared mitracon
group to CE group

Mitracon group CE group
1 yr F/U 1 yr F/U
EF 49.9+11.8 53.8+11.5 p=0.165
LA size 45.9+8.4 41.0£6.8 p=0.07
MR grade 0.810.7 0.31£0.6 p=0.022
LVESV 57.7£61.8 51.7+8.7 p=0.99
LVEDV 105+£70.7 08.8£46.2 p=0.79
MVA 3.3x0.9 2.7+0.6 p=0.043
Mean PG 3.1£1.3 4.512.1 p=0.164

EF=Ejection fraction, MR grade=Mitral regurgitation grade;
LVESV=Left ventricle end-systolic volume; LVEDV=Left ven-
tricle end-diastolic volume; MVA=Mitral valve area; Mean
PG=Mean pressure gradient.
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Fig. 2. Comparison of follow-up echocardiographic parameter (MVA).
MVA=Mitral valve area.

45.9+8.4 mm, CET 41.0+6.8 mm (p=0.07)¢1¢c}t. + -
o BAAE T4 v HAeole gt aHY, H 2
i 37 7 7 BT oE Adid e 24Y 3 54
T4 Al astdd g 1249 3 J 244
7] 4Z7] £4L Mitracon 57.7+61.8, CET 51.748.7
(p=099)°l%t}t. +& 1270 ¥ HF A4 H7] o[st7]
242 Mitracon= 105+70.7, CET- 98.8+46.2 (p=0.79)°] %
t}l. £ 120149 ¥ £33 WA MVA)S MitraconT
33409 cm’, CE 2.740.6 cm’ (p=0.043)°|%ic}t F &%
Hlaze] Xel MitraconToll A A 24 A Htd
Aol yldth(Table 7)(Fig. 2). 7 1204 & #AZE ¢
& X} (mean pressure gradient)= Mitracon- 3.1x1.3 mmHg,
CEv 4.5t2.1 mmHg (p=0.167)014c}. F+ & 7ol EAIH
94 U&= Aol et

s N o r_‘:‘_.

1968 2 &2 Carpentier7} ¢15 & olfslo] ¢RI
2t A} 8] S (mitral valvuloplasty, MVP)-& #-8-3F o] &1
Shul A8 eL. 7 olaF Ao] AF o] T 27 9
71 AAE el 2 dale gl AsiEa o]
SEget Azlol] i3t At H w7l fFvtel A 9 E
‘6‘3/1-] 2&:’9‘,]..;)]\4_ '5'-]‘6‘414 Zé:‘?',l_w ],(-1 AJ_'_:?_Z% o7 2-1 Qo—]
skow25] HTolle Aedel 23 cEA= H 5T
Azlol] tiiAE FBd At So] Baxivh26). S5
2k A8 e X35 (mitral valve replacement)ol] H]&}od
& AgET ol3hgol ¥e ¥ ot HAL Ve %
o] B} Felstn, dFdddes B hA sl o4y

-
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s
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el & Carpenner-Edwards ring”™, Duran ring®, Cosgrove—
Edwards ring” So| %ol 2%o]x ¢Ir}9-12]. Carpentier-
Edwards ring™-& ©ha+gt AA 9] 02} Polu o] A7} &
Bt dode FE S wals, o|8y| Al ¢RI
2 st AgAgie Ay o5 ots A
el whdol 93, A A R (rigid & complete
ring)o} 7] wjEol SRR FHA FAYN FolF
"*7194 o]2k7] Aold AeiHel zTe] Wle] AHehE

A 2] OF<]-°ﬂ (ﬂex1ble & complete nng),..?.i HukFol] |
sto] Aol A o7l wfFell A A1 AL, Aol
ek $09lo] fASI Aol A Foll 25
R SR WA Skl dee ZolAe
ao A PAdo] ftEcta Havt glo] HAH R
EautiE a4 7R Y ARgo| A Zidsle FAd
t}33]. Cosgrove-Edwards ring"& F7F A% RS
A 9] CAF & (semi-flexible & partial ring)o]™ <RI A
9 FAYL AFEZEFUY AR £F ol A L4 9
9 FahabRolA HAAAHY FAQlE Al <A
o] glrkar HIE ¢lrh34].

SIM Tailor flexible ring"2 H=#l& AMA2 0#Y
(flexible & complete ring) 22 w58 3 + Z »1elA
SRt wmoko] FA7}F HA| ol #l Z2HY o] g0l
olom, AALe] HAZ A2E A4 3] F(recal)st 7] =
A T35 Bt s ABeehd F2E AHEE &
Buhd |4 (elliptical)o] 3L o] 7] K} ¢F7]ql ¢
S H]PYPo g Fofo] wWgrl ofF [-EA (flexibility)
AAA 270 32k 28 (coaptation) S HL ©]H7] Al
of #hu} A8l g Hgto g s ARE MAA A F
B2aabe] Aed sbabHE(anterior annulus)S AAFSl Al
=7 (fibrous skeleton)el] =0 vl RIS A YF

A
9

ga;e. of) \-En}: Ar B o n

s abatat 24 Gl o] ol F i Eg
(aorto-mitral continuity)e|#t YA 1 A3} | FEH

o h S ox °l
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= fgds YT FFRE QAo A4 o 43U
A7} ukzo] o] §- A EAHOE o] Fo]d F QT TZE
v}, 39 b (posterior annulus)< -5 (flexible)e| ™
AR F9] FZE(rigid surrounding structure)ol] =o] Sl
A Shot ¥4 BB HAo A SEAT A RA
9] Qo] Hr}. F9tFE9] W H (annular area)S AHHE T
A (cardiac cycle) Foll cheFslA] wislx, A =371, A4
A 3Z7), HA4 tHe 2sle] A FHAQ] dgge et
[36]. AutE HH S 378 oA E FHslo] AHHE
] AA F27) A Erauhs o] Fr I F(posterior
mitral annulus) Zo)7} Fo]Ew F=HA F(anterior mitral
annulus) Aol Eojut 2 QkA R ok(saddle-shaped) o &
dsto] WS DT HHFozA YUFE 8o
SHA| Seh[37-42). % x718F 71 A4 57
(early to mid systole)ol] Z&gte 2 ZHAScH36]. SHE I
u]—o gl_/ﬂ/%:l miuﬂ_q.ﬂ J,‘I. S 7}]] 0]—;?-_ Qg]'%z-] o] :TLZEO]
o} FetEe A4 F57] Alddle HAA ARV apex)F
o7 AUt A4 ol2ty] Aolle 1 yitiE +Z ]l
[13-15,36]. F2+H2] %% %(annular displacement)e] 7|7+
(duration), ¥ 7 B|-&(average rate), =7](magnitude)= 4
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