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Mitral Valve Repair for Mitral Regufgitation in Pediatric Patients

Hyung Tae Sim*, Dong Man Seo*, Tae Jin Yun*, Jeong-Jun Park*, Sung-Ho Jung?*,
Ju Yeon Uhm*, Won Kyoung Jhang*, Young Hwue Kim**, Jae Kon Ko**, In Sook Park**

Background: Compared to adult patients, mitral regurgitation in pediatric patients is uncommon and it shows a
wide spectrum of morphologic abnormalities. We retrospectively evaluated the midterm results of mitral valve repair
in pediatric patients. Material and Method: Between December 1993 and August 2006, mitral valve repair was
performed in 35 patients who were aged less than 18 years. The mean age was 5.3+5.3 years and the mean
body weight was 20.0+16.3 kg. 18 patients had associated cardiac anomalies. The most common pathologic finding
was leaflet prolapse (n=17). The most common method of repair was the double orifice technique (n=15). Result:
There was no early mortality. Eight patients underwent reoperation (24.2%), and five of them required mitral valve
replacement. Among the four ring annuloplasty cases, two have developed mitral stenosis. Four out of the 14
double orifice cases required reoperation. One case of early mortality and one case of late mortality occurred in
the reoperation cases. The 5-year survival rate and the freedom from reoperation rate were 93.3+4.6% and
76.1+8.2%, respectively. The 5-year freedom from mitral valve replacement rate was 83.6+6.7%. There was no
significant risk factor for reoperation. Conclusion: The midterm results of mitral valve repair are very acceptable in
pediatric patients compared to the adult cases, although the reoperation rate is slightly higher.

(Korean J Thorac Cardiovasc Surg 2007;40:536-545)

Key words: 1. Mitral valve, repair
2. Mitral vaive insufficiency
3. Child

M =

au

3

a5
€2 ojn] Aol W FE ALE U 4
ol o e At 9EHm U3, ASE

J¥ e WAz i X3ksd 7t A2

AF A=A 4 WA AT
=

o Ol}‘
oft o

¢

2

>

o

2 Astol} et
14 e 4 $AY 5 9
2 2ol BaekA shon, ol BE 3
o gl gl e AAs) AYE Yot B RS
ula) AT whol 1]
aeh, o BAe SED

>
o
oX
ost
10 ["‘0

2 et ox —{11

AgE 4Q

L5

o

73

o
o

AU e Agopig sl dopqlate st

Division of Pediatric Cardiac Surgery, Department of Surgery, Asan Medical Center, University of Ulsan College of Medicine

AR AT AgobH A doliakat

Division of Pediatric Cardiology, Department of Surgery, Asan Medical Center, University of Ulsan College of Medicine
TE =52 A3 ofAjol-efsgoF *O}ﬂ%ﬁl‘—‘d (The First Asia-Pacific Congress of Pediatric Cardiology and Cardiac Surgery. November 1~

4. 2006 in Bangkok, Thailand)oll4] Fed%|g}
EEHY 2007 43 249, WA : 2007 74 29

AYAA : A%

7t (138-736) /‘1% HA bt T 3881, Algohby Y 4ol Ao at

(Tel) 02-3010-3575, (Fax) 02-3010-6811, E-mail: dmseo@amc.seoul kr
£ = A 9 AAeA 9] ARALGE-E digFRe gyl 9

— 536 —



Table 1. Distribution of pathology for mitral regurgitation

Table 2. Associated cardiac anomalies

Mitral valve abnormality No Type of lesion No. (total=18)
Leaflet prolapse 17 VSD 9

Anterior 13 ASD 2

Posterior 0 AR with Marfan syndrome 2

Both 4 ALCAPA 2
Cleft leaflet 7 Kawasaki disease 1
Short chordae 6 LVOTO 1
Annular dilatation 5 Left mail coronary osteal atresia 1
Infarcted papillary muscle 2 VSD=Ventricular septal defect; ASD=Atrial septal defect; AR=
Papliiary muscle hypoplasia 1 Aorttic regurgitation; ALCAPA=Anomalous origin of the left
Chordae rupture after SBE 1

SBE=Subacute bacterial endocarditis.
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coronary artery from the pulmonary artery; LVOTO=Left ven-
tricular outflow tract obstruction.
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Table 3. Type of operation

Type of operation No
Double orifice technique 15
Suture annuloplasty 14

Partial plication annuloplasty (unilateral)
Partial plication annuloplasty (bilateral)
Wooler annuloplasty
Strip annuloplasty

Cleft repair

Papillary muscle splitting

Ring annuloplasty
Carpentier Edward ring
Duran ring

Leaflet resection
Anterior leaflet triangular resection
Bileaflet resection
Anterolateral commissural resection
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Table 4. Type of operation according to the pathology of mitral
regurgitation

No. Reop.
Leaflet prolapse
Anterior
Double orifice technique 4 2
Double orifice technique+ 4 )
unilateral suture annuloplasty
Double orifice technique+ 1
anterior leaflet resection
Ring annuloplasty+bileaflet resection 1 1
Bilateral suture annuloplasty 1
Wooler annuloplasty 1
Both
Double orifice technique 3 1
Ring annuloplasty+anterolateral |
commissural resection
Cleft leaflet
Cleft repair 5
Cleft repair+Strip annuloplasty
Cleft repair+Kay annuloplasty 1
Short Chordae
Papillary muscle splitting 2
Papillary muscle splitting+ ! 1
wooler annuloplasty
Papillary muscle splitting+ !
unilateral suture annuloplasty
Papillary muscle splitting+
double orifice technique+ !
anterior leaflet resection+
unilateral suture annuloplasty
Annular dilatation
Ring annuloplasty 2 1
Bilateral suture annuloplasty 1
Infarcted papillary muscle
Double orifice technique 1 1
New chordae formation 1
Papillary muscle hypoplsia
Double orifice technique 1
Chordae rupture after SBE
New chordae formation+ ]
unilateral suture annuloplasty
Total 35 8

Reop.=Number of reoperation; SBE=Subacute bacterial endo-
carditis.
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Table 5. Concomitant associated surgical procedures

Z
°

Surgical procedures

VSD patch closure

LA reduction plasty

ASD patch closure

Coronary artery reimplantation
TVP

Coronary patch angioplasty
Aortic oot remodeling
LVOTO relieve

—_ == NN N W o

VSD=Ventricular septal defect; LA=Left atrium; ASD=Atrial
septal defect; TVP=Tricuspid valvuloplasty; LVOTO=Left ven-
tricular outflow tract obstruction.

Algdskoiet, w3tk 2
£3to] mattress sutureE A] Y8 Wooler-Kay FHatFAH
E(8]€ 3ellollAl Aleigiet. zelx Fatge] 2 14
ollA Teflon-felt stripS ©]-&3slo] HALFALES Aehs

B (commissural site)ell pledgetg ©]

O

At o]z] gl E.cg}_;,].u _E_oog%:i 3°1]°1]/HU,} JEoz
Klﬁgﬂ}}\ L/]’U']X] ‘:HT‘{!‘:}% E A/L o ]—E A]

W3k Fof] Ald S Bl E(saline injection test)oll A ZHid
F7h Zele el FH ez AlgEs. 2ela 74
o] #ulol| o] Sl Z-foll Hehd E3rE(cleft repair)
=3 *]J‘*g*}ﬁi‘:}. ol%F 20l HubRo o] Fukslof
o

ol IEAPEE ol Al¥slcl. mdt g A4
£ Hole 501]4 Aol A 5458l & (papillary mus-

cle splittingy A|3stsirt. o]F 2469 A folle P52
2 Agsigia, UwA sdlede feteAddes 31
K

Ao g Agedet. 5ol 1|9 A$ole FLEAYEE
¥atolugl gute] o] FHbmlo] glo] sdmbedel A
Al & olFUTFAAEES 2ol AYsid. aelx AL
o|- &3t #tFAH S (ring annuloplasty)e] 4] U=,
#ehEe] o] de Af 24loA AREYn et
% 290N e g8 A9y A4 F AL g
o). =g ghubod A< (leaflet resection)s AJ§dk 44 F
U A 2dlE SEESe] e 2dlollA ol FYTAE

<& shulA Zo] A=Yt 2Ela A4 A% (new
chordae formation)& HEARF-FT 1o, A=tadell o
7143k 1ol A 47 A1 38E] 9l ck(Table 4).

Z 214j9] Ful Aol Uit zAHEE FAC Algsl
Sitk(Table 5). olF tEwAAliREA e 29 A
% 199 Marfan 57 3FAbllA W FAAES

MEEY 9
SR HYE, Lol
MR Preop. Postop Late f/u
13
1 21 19
6
2 |9 10 |-|Redo MVR (2)
3 Redo MVP (1)
5 |.[Redo MVR(2)
3 |18 Redo MVP (1)
1
Redo
4 10 MVP 1 |—{Redo MVR (1)

Fig. 1. Change of mitral regurgitation. MR=Grade of mitral regur-

gitation; ~preop.=preoperative; postop.=postoperative; flu=follow-up;
Redo=Reoperative; MVP=Mitral valvulopiasty; MVR=Mitral valve
replacement.
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Table 6. The reoperations

Ist age Reop. interval Pathology of MR 1st operation Cause of 2nd operation
. st operatio
St 0p. 48 (months) loey P reopeartion P
1 13 Yr 89.2 Annular dilatation Ring annuloplasty (CE28) MSR (MR2) MVR (MIRA27)
2 14 Mo. 6.1 Short chordae Papillary m. spllitting Residual MR MVR (8]21)
Wooler procedure
3 5 Y 28.7 Leaflet prolapse Ring annuloplasty MSR (MR2) MVP
(duran ring 25)
Leaflet resection
4 8 Yr. 49 Leaflet prolapse Double orifice MSR (MR2) MVR (S129)
Short chordae
5 21 Mo. 2.6 Infarcted papillary Double orifice Residual MR MVR (8127)
muscle
6 25 Mo. 0.0 Leaflet prolapse Double orifice Residual MR MVP
7 7 Yr. 2.4 Leaflet prolapse Double orifice Resudual MR MVP
8 34 Mo. 159 Leaflet prolapse Double orifice Residual MR MVR (8127)

Suture annuloplasty

Yr=Years, Mo=Months; CE=Carpentier Edward ring; MSR=Mitral stenosis with regurgitation, MR=Mitral regurgitation, MIRA=
Edwards MIRA valve; SJ=Saint Jude medical valve; MVP=Mitral valvuloplasty.
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Fig. 2. Actual freedom from reoperation after mitral valve repair.

10 ] 1 83.6¢6.7 %

0.8 1

0.6

0.4

Freedom from MVR

0.2 1

OO T T T T T T 1
0.00° 20.00 40.00 60.00 80.00 100.00 120.00 140.00
Duration {(month)

Fig. 3. Actual freedom from mitral valve replacement (MVR).
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Table 7. Risk factor for reoperation by univariate analysis in pe-
diatric patients with mitral valve repair for mitral regurgitation

Variables Hazard ratio 95% CI p value
Ring annuloplasty 2.13 0.42~10.69 0.36
Double orifice technique  4.74 091~24.66 0.06
Combined operation 0.01 0.00~7.45 0.19
Age <12 months 0.03 0.00~36.76  0.34
Leaflet prolapse 2.38 0.55~10.27 0.24
Annuloplasty 1.54 0.38~6.36 0.54
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