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1. 32 A4 (Patients selection)

1998 1€ 58 2005 4€7-A] A tistu AlBE @2 AdEd Aol

A AEE gae] Fubd A3

RN WY 1

Py

o,

471G Sl A% o Fol AAT A

o Rl o8 9%

=)

A

sheich @bl WA Al we AE ABY mae] YA GFE

S AYRe F 29 BAES Yo

oy
Y

g e As AEY BHo) £49) FUle] st ¥4
e Assan. B9 /1E A8 AFY B S pRow AF

oA AAdES A PES FAE= A Qs

Hew AgaES AlPTe S5 Fr ol 236294 (7T-43)A4 L
A= 16 (727%) olAu. $A=S 714 AR B 2R ALTS
i (Tetralogy of Fallot)o] 159 (68.2%), AAFTAZALS FHke o5
H 4] (pulmonary atresia with ventricular septal defect)”} 3% (13.6%) %
Ra, fEHAY, AHEAY AdFE s AW FA (pulmonary
stenosis with tricuspid regurgitation), DCRV (double chamber right
ventricle), abscent pulmonary syndrome ©°] Z+z} 1WA At} (Table 2).
A5 T I Hd NYHA Class + 1.95+0.69 o] 1o class I ¢ %
A= 5% (227%) 2FHENY. Fe A FHLERE EEA TEILE] 12
g = (5645%) 7Hd g%k F5 B8R 3§50 68 (27.3%), 919 4

o] 28 (9.1%), A4 ®Hel o HAAlE swbg %7k 28 (9.1%), A



] T4l 8= AFE 5d (227%) AU e A AT 957 e F

ke g o 2= A HE5EYW ¥F (residual pulmonary stenosis)e] 15

g (68.2%), A AFIo] 128 (545%), FFRA HAATA AEF
(residual VSD)o] 3d (13.6%) AUt &4d wA= F He9 23z 7t
A A H AZFE 192.3£89.9 7H4 o] %l o).
Table 1 . Preoperative patients characteristics
Characteristics Values
Age 236 £ 94 year
Male 16 (72.7%)
NYHA class 1.95 = 0.69
I 5(22.7%)
I 10(45.5%)
III 6(27.3%)
v 0
Combined disease
Residual PS 15(68.2%)
Tricuspid regurgitation 12(54.5%)
residual VSD 3(13.6%)
Preoperative symptoms
D.OE. 12(54.5%)
chest pain(discomfort) 6(27.3%)
palpitation 2(9.1%)
syncope(ventricular arrythmia) 2(9.1%)
asymptomatic 5(22.7%)

NYHA, New York Heart Association; PS, pulmonary stenosis; VSD,

ventricular septal defect; D.O.E., dyspnea on exertion



Table 2. Initial diagnosis

Diagnosis Number(%)
Tetralogy of Fallot 15(68.2)
PA with VSD 3(13.6)
others 4(18.2)
Abscent pulmonary syndrome 1(4.5)
DCRV 1(4.5)
Pulmonary stenosis with TR 1(4.5)
TGA 1(4.5)
Total 22(100)

PA, pulmonary atresia; VSD, ventricular septal defect; DCRV, double
chamber right ventricle; TR, tricuspid regurgitation; TGA, transposition

of great artery

BE ARES YAoR 5% A AAE, B A B9, Ax2g A
A Adsgon Bad e 9% BASANAN FEAES B

A2 8] wE QRS B e

98 FAEL GO AF A7 FTHANE A Dot



= AAsted TR AAEE AH Ages A6t

¥
dA et e Ao AEE AR= FF oW 158 (68.2%),

el
=
L
=
=

¥ E3 (valved conduit) 4# (18.2%), 71A #9& A& 74
$-7F 38 (13.6%) °] St} (Table 3). 714 #9s Abge A= EF St
Jude mechanical valve (St. Jude Medical, INC, MN, USA)E A}&3}30 o
w 7] A F9e] sewing cuffE Al AT A E]Z Goretex tube Wl $1X Al A
EHor At AHSE AR AVe v =xS Z2H (Fig 1). &
Hhe =5 S7]25 A3 395 A3 < (tricuspid annuloplasty)©] 33,

AE AAFAAE A (repair of residual ventricular septal defect)”} 3

d, & T ds 2dE 4o 2d, s MES A, BFEH $
3<%, W AA S (cryoablation)e] zHzt 1€ 9t} (Table 4).

Table 3. Used conduit for pulmonary valve replacement

Materials Number(%)
Homograft 15(68.2)
Valved conduit(tissue)  4(18.2)
Mechanical valve 3(13.6)




Table 4. Concomitant procedures

Procedures number (%)
Tricuspid annuloplasty 3(13.6)
Repair of residual VSD 3(13.6)
Intraoperative PA stent insertion 2(9.1)
Pulmonary artery reconstruction 2(9.1)
others

CABG 1(4.5)

Cryoablation 1(4.5)

PDA ligation 1(4.5)

VSD,ventricular septal defect; PA,pulmonary artery; CABG,coronary

artery bypass grafting; PDA patent ductus arteriosus

5 - —
|
2 3
3 0 Homograft
T 2 B Valved conduit(tissue)
[‘ B Mechanical valve
I =]

0 20-21 22-23 24-25% 26-27 Z8or

size(mm) more

Figure 1. Used conduits and their size



=9 = A 5 F 671€2 NYHA class ¥ T4 =4 oF,
AAEde] QRS & FF 7F5 ARG A $9] (cardiothoracic ratio),
Az 2 7] T AR dAE e dARAE $AdY Ve 284
e ZAbsEST S50 dd H QY 9gF7|EH Hst AdHRE Fot
ol A7 AreE S ZAeS Y. NYHA class @ 4% i 39 wWEE o
wakAth AxSade] HAe Y J9Fe dFALEE 094 4712 ol

F& AT IdF & (regurgitant fraction)S W 3FP . A2 7]
T A SAH $£48 B AR vHgeR YE 44 ST &
Z Al (RVEDVI=right ventricle end-diastolic volume index)E& 7|52
2 st

5 %

Aol veEhd FAES Htghs A= #Z7)etAdv. A A=

SPSS for Windows program (version 11.5, SPSS Inc, OH, USA)S A}&

=5
N

st & A Fo] Alo] - EE W= paired sample testE o] 3}
ATk p gko] 0.05 W RFe] A5 FAT

39t

0R fo% e RO BF

»
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o

=
)

o
A

29 A $A= 7

-
R

g B

o}

&

8

e
(=)

ol

nE
ar
ar
e

e

oj

B
e
<R

g o

14 one and half repair

kel
T

=i
=

9] NYHA class

<
T

%

d

2. F=

1.2+0.4=

5
T

= 1.95+0.69° 4 F<=

w NYHA class
e AT (p<0.001).

3

Az

o F&

F%& Fol= 499 NYHA Class

tdiot (Fig

)

o
=

o] NYHA class I 9l

Nfo
~
B
J.U10

o

12 5 |

xdi

AT 67 9

%0l

=K
N
g

Ty

-
oo

X

e

ol

~

No

114 o]

B

—_
fiie)

{
o}

el

~NH
B

i

-
oo

o

ﬁo
1

ok

G
¢+

=

i
~
e
o
1m0

o
ﬁo

_11_



NYHA Class preop postop

5 |17
| (22.7) > (77.3)
I 12 10 3 4

(54.5) 1 1 (18.2)
4 0

”l (18.2)

0 0
1V

Figure 2. Funtional class change after pulmonary valve replacement
NYHA, New York Heart Association
* ] patient 1n class II died after operation
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Table 5. Preoperative and postoperative echocardiographic data

Variables Preoperative data Postoperative data p-value
EF (%) 67.0+7.3 67.1+6.9 0.956
RVEDD 40.7+8.7 34.1£9.1 0.002
RVP/LVP 0.48+0.13 0.38+0.11 0.005
PR 3.14+0.76 0.31£0.60 <0.001
TR 0.90+0.89 0.43+0.60 0.002

EF, ejection fraction, RVEDD, right ventricular end-diastolic dimension;
RVP, Right ventricle pressure; LVP, left ventricle pressure; PR,

pulmonary regurgitation; TR, tricuspid regurgitation

N A7) W A W

o

2~
5 % A

T A 119 (B0%)e] FAsodAM AF A7 sHAAS Aldsd e

W ools F 89 FAsolM FA HAE Adedv. Fed2EH A

ol
ol
—_
ol
Mo
0
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>
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K
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ol

lo
N
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K
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=
2
N
fr
[-4 o
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flr
o

23 Z Y (Table 6).
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Table 6. Pre and postoperative MRI data

Variables Preoperative data Postoperative data p-value
Regurgitant

. 42.6£12.6 7.0£5.8 < 0.001
fraction(%)
RVEDVI(ml/m’) 250.6+66.2 1775+41.7 0.021
LVEF(%) 54.2455 57.6+4.7 0.115
RVEF(%) 40.3+8.9 39.4+6.7 0.781

RVEDVI, right ventricle end-diastolic volume index=RVEDV/BSA(ml/
m’); LVEF, left ventricular ejection fraction; RVEF, right ventricular

ejection fraction

HE5EwW 9FEE (regurgitant fraction)S 4 A 426+12.6% A F<

2 FostA gas AT (p<0.001). A2 FH L S A 5

Al s A 250.6+66.2ml/m ol Al &

STHERoY (p=0.021) HAAE 2 AL ANEAFY A FE AT
Ll

st= Ao (p=0.115, p=0.781).
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Abstract

Pulmonary valve replacement in patients with right

ventricular dysfunction due to pulmonary regurgitation

Yi, Gijong

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Park, Young Hwan)

Background Pulmonary regurgitation after total correction of congenital
heart disease with pulmonary stenosis may develop right ventricle
dilatation and dysfunction and also can be a common cause for redo
operation. Pulmonary valve replacement for these patients is known to
be an effective method to prevent the progression of right ventricle
dilatation. The purpose of this study is to evaluate the clinical results
of pulmonary valve replacement in out institution and define the
efficacy of the operation.

Patients and methods A total number of 22 patients who underwent
pulmonary valve replacement due to pulmonary regurgitation from
January, 1998 to April, 2005 were included in this study. The mean age
was 23.6+94 (7-43) years and tetralogy of Fallot was the most
common underlying disease(15 patients, 68.2%). Homograft was used in

15 cases(68.2%), valved conduit in 4 cases(18.2%) and mechanical valve
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in 3 cases(13.6%). We evaluated preoperative and postoperative patients
functional class, symptoms, cardiothoracic ratio in chest X-ray,
echocardiographic findings and MRI findings.

Results There was one operative mortality due to low cardiac output
and severe right heart failure. Patients functional class improved
significantly after operation(p<0.001). Right ventricle end-diastolic
volume and pulmonary regurgitation measured by echocardiography
showed significant improvement(p=0.002, p<0.001). Regurgitant fraction
by MRI decreased from 42.6+12.6% to 7.0£5.8% (p<0.001), and right
ventricle end-diastolic volume index decreased from 250.6+66.2ml/m" to
1775+41.7ml/m’ (p=0.021) after pulmonary valve replacement.

Conclusion Pulmonary valve replacement in patients with pulmonary
regurgitation after total correction of initial congenital heart disease can
be performed safely and is an effective operative strategy in reducing

pulmonary regurgitation and right ventricle dilatation.

Keywords : pulmonary regurgitation, valve replacement, right ventricular

dysfunction
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