=Abstract=
Hemodynamic Evaluation of St. Jude Medical Prosthesis

Kwang Deok Moon, M.D.*, Dae Young Kim, M.D.*, Soo Ho Yang, M.D.*,
Jae Hoon Lee, M.D.*, Heng Ok Jee, M.D.*, Young Hak Kim, M.D.*,
Hyuck Kim, M.D.*, Jeong Hyun Kim, M.D.*™*

One hundred eighty-eight patients (August. 23, 1988, through July. 30, 1994) underwent aortic (AVR),
mitral MVR), or double(DVR) valve replacement with the St. Jude Medical prosthesis. The author
analyzed 100 patients with valvular heart discase, who underwent valve replacement with the St. Jude
Medical prothesis from 1990 to 1994, at Hanyang University hospital Cardiovascular department.
Information on volume and functional change of the heart chamber can be obtained by cardiac
echocardiography and cartheterization. Out of 100 patients, 40 patients were male (40%) and 60 patients
were female (60%). Age ranged from 13 years to 68 years, with mean age of 42.6 years. Mean height was
160.3cm and mean body weight was 54.9kg. According to NYHA functional classification, class III is
most frequent and 60 patients could be classfied under it. MVR (involved Redo MVR) was performed in
40 patients, AVR (involved Redo AVR) was performed in 18 patients, and DVR (involved Redo DVR)
was performed in 42 patients. Warfarin (Coumadin) anticoagulation was recommended for all patients.
Life long warfarin anticoagulation was necessary to all patients who underwent valve replacement with
St. Jude Medical prosthesis. Ideal prothrombin time was maintained about 30% during warfarinization.
There were no case of mechanical failure. It followed a comparison of echocardiography before and after
valve replacement at Hanyang University hospital (30 patients) and a preoperative evaluation of cardiac
catheterization and angiography (64 patients). The St. Jude Medical cardiac valve is a viable alternative in
the surgical therapy of valvular heart disease.

(Korean J Thorac Cardiovasc Surg 1995;28:1122-31)
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astic YA Z 2HE QJFHut o 2 o) Ful gab A ShEo] AF
Ao g YA F 27 A= 5 slg o 434
%-(fibrous ingrowth), 3 2 -Z-4 (fatigue fracture) 2] &
AE d2oA {-8717k0] golA|=Ao] A7} = AL}

o9l AL $18 AFHte A7} ALE] 1960
o] ZFubel Kalke9} Lilleheioll )3t A de] A8
Sl+= St. Jude Medical %Fd #eto)] 7= ¢ 3, 1977'A Nic-
oloff7} A& Aol 9] s} c}. St. Jude Medical oF<] %
%2 A eg 3ta, ANA) whgul ot
w3 W4 (durability)o] FHolvhx] A, AAAHoz
de] AH4-5 2 gl

ot fol] AH8-E]= 7)1 A B3 St. Jude Medical %4
wehl 197740l A= e AdeA] AHgE
dedl, gYsaow FAYS A5 BxEs A
3 79 sH Aol x njwA] Yezlo 2 wasge] 9w, ¥
AAH WY EE ol T A 3H o] AHEEHE 714w
=tolc}.

A feF, #idd gdetde FSIAE AHE-sHA
BEA4x o Wl =F A foln, BN E §
S 95A o8 Abg-stx Qo)

efdiete oo s F-44Q F5-2 oA 1988 8
49 234 4¢] 1889 2] FA}o)|A] St. Jude Medical << 5}
22 PotAges Algslgon, 1988d 8Y 232 2E
19943 79 3047}A] St. Jude Medical °F¢]d9t o g2 wu}
A2 AP AAF FA 13 0] 75 1009 9]
2HES dAeE, BbxEE AF 3hate] dFoshy 9
35 &Sl FEAF SxAH Y oS v 2PN
o, St. Jude Medical % #2t9] YA 4448 w3}
A FI A A B vlolt).

=HE oA AW wy
1988'd 89 23AR-E] 19943 79 30U7}A] ek ey

o F5-2] el A B g -2 A5 St. Jude Med-
ical RIS AHS-7F A} 1887 FollAl, Y7 E 2

344 9
M FE molo] WRF AstH A
Table 1. 3 Y MY 23 (Age & Sex Distribution)
od 4@ ¢ o] A
10~19 3 0 3( 3%)
20~29 5 11 16 ( 16%)
30~39 7 13 20(20%)
40~49 14 19 33(33%)
51~59 7 11 18( 18%)
60~69 4 5 9( 9%)
A 40 60 100(100%)

Table 2-1. AIZ % XM= S22 (Height & Weight distribution)

4173 (cm) 4 (%) A5k 294 (%)
135~ 145 2( 2%) 35~45 14( 14%)
146~155 8( 8%) 46~55 46(46%)
156~ 165 45( 45%) 56~ 65 24( 24%)
166~175 32( 32%) 66~175 14( 14%)
176~185 13( 13%) 76~85 2( 2%)

A 100(100%) A 100 (100%)

TE71%9] FA o] 75 A} 1002 Ao =2 3l
o A F AP A=A}, AxSoad g e
AA st XgkEs AFd SAZ A4, A, o F9u o)
S vl w3la, AT Al JAAte 2] W2 )
32, 31 3slg )

R

Al @zl AP R-E= 13488 684714 1, ] 52A
WEEE 7P Qlslon, HFd3e 2640197,
40918217 3322 Zhgwskel. 300187} 20h e
oS AA AL, 100 A= ] 35 o) B3t}
93 ALl A, A 409, QA= 609 22 o Atgka)
o] Wl =7} ¢}z &9k} (Table 1).

2B BER

2

x

HI

4 Zale] AAF-EE 140~ 179cmol gl 3, 161<165
cmAto] 9] #2p} 289 2 2 PRkar, {4 160.3cme] 9
ot i Ao AFEEE 36.0~76.5kgo] A, Sl~
55kg2] A7} 30922 7h @k, Y7 54.9kgol it
(Table 2-1).

Aol A FE-= o}l 32 St. Jude Medical g wate)
A7]¢}e] AAAE Folnm e gel PG AP}
2} 4093 29mm size7} 29 (72.5%) 2.2 73Rk, 1
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Table 2-2. MZSEX e x|#= St Jude Medical YgiTa}t 3
712te| Alm 2| (Relationship between weight distribution and
replaced St. Jude Valve size).

op name &
valve sizc(oma) MVR(4073) AVR(18%)
Body
. 21 1291 31 BiaA 131517
Weight (kg)
35~45 3 4 1 2 2
46~55 2 14 1 1 2 1 1
56—~ 65 4 2 1 1 4 2
66~175 1 7 1
76~85 1
Total 6 29 5 3 4 6 4 1

AVR: Aorta Valve Replacement
MVR : Mitral Valve Replacement

Table 2-3. ME X2} X|#E St Jude Medical 2+g{Tat 3
7124e] Abm MH| (Relationship between weight distribution and
replaced St. Jude Valve size).

Op name &
valve size (aom) DVR (429)
Body AVI1I9 119121121 121423123123
Weightkg)[MV| 27 1 29 | 271 29 |31 127]29 |31
35~45 1 1
46~55 6 1 7 7 1 2
56~65 2 3 3 2
66~175 1 4
76~85 1
Total 6 1 10 12 0 0 9 4

DVR :Doule Valve Replacement
AV : Aorta Valve
MYV :Mitral Valve

F 46~55kg %19 A7} 14922 SRt A3E 3
2] 35%E A 3ot

=3 d59 A ges APdEA 1895 23mm
size7} 6% (33.3%) 2.2 71T, 1% 56~ 65kg W 9] <)
A7t agd o2 a5 w9t X gk {2l 22.2%F AHA
st

=3 e 9 o F99x3s (DVR)E Al@§
ghate] 4295 JEA RS 2lmm, $2H4E 29mmE
AH8-3 327} 127 (28.6%) 2.2 713 @kt

AEA 27 X85+ St. Jude Medical ¥ a=te] =27]
= 3ale] Aol w2} oA x A= S B
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1995;28:1122-31

Table 3-1. SR 9} X| &< M ¥9| NYHA Functional Class2]
t43} (Change of NYHA functional class before and after MVR).

MS MR : Msi
Preop | Postop | Preop | Postop | Preop | Postop
1
1 1 5 5 6 6
I 6 10 7
3
11 6 1 10 7
v 1 3
Total 8 8 18 18 13 13

MS : Mitral stenosis
MR :Mitral Regurgitation
M:si : Mitral stenoinsufficiency

Table 3-2. =9 To} x|k X %] NYHA functional class
9] ¥3}(Change of NYHA functional class before and after
AVR)

AS AR Asi
Preop | Postop | Preop | Postop | Preop | Postop
I
I ? 3 2 g
1 3 5 1 5 1
v 1 1 1
Total | 4 4 6 6 8 8

AS: Aotic stenosis
AR : Aotic Regurgitation
Asi : Aotic stenoinsufficiency

o]y, Qx| sute] v 23 H {3 Wl npE @t
F =7)9] WSt oM x A" oz AzZH(T-
able 2-2, 2-3).

3. NYHA Functional Classification0l| I[}2 EIX} 2%

A #hale] < - 3 4-F2] NYHA Functional Classifi-
cation®] ¥¥5 ¥ NYHA Functional Class I1I7} 609
o2 7}& W9k, Class 13 239, Class IV 16, Class

& A 1) B3} 3ot

£ F & Class II7} 92922 714 @3k, Class 1117}
473, Class I°] 199¢]sic}. Al 825 3392 Abd3ict
(Table 3-1, 3-2, 3-3).
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Table 4. =X ATXe| 4] (Analysis of preoperative cardiac catheterization(64'3).

, - disease 1 | MSL|MSI| MS | MS |MR |MR
Site X MS | MR | MSI AR | ASI | with | with | with | with | with | with
Pressure 4 ASL'{- AR | ASI | AR | ASI | AR
RA 5SmmHg v]% 3 6 2 5 5 3 3 1 1 1
(mean) SmmHg o4} 4 7 5 1 4 2 4 4 2
RV 25mmHg vt 2 1 3 2 1 2
(systolic) 25mmHg o4} 4 10 9 2 2 7 5 5 5 1 1
PA 25mmHg v|2 1 3 2 3 1 1 1
(systolic) 25mmHg °]4} 4 9 8 1 2 9 4 5 4 1 3
LA SmmHg v| 3} i 2 1 2
(mean) SmmHg o4} 4 10 10 3 2 8 5 4 5 1 3
Total 2579 109 2973

MR :Mitral Regurgitation MS :Mitral Stenosis Msi “Mitral stenoinsufficiency
AR Aorta Regurgitation AS:Aorta Stenosis Asi: Aorta stenoinsufficiency

RA :Right Atrium RYV:Right Ventricle PA :Pulmonary Artery
LA : Left Atrium

Table 3-3. S22 Mo}t 9 (=9 Tot Xj&= M FO| NYHA fun-
ctional class2| 3} (Change of NYHA functional class before
and after DVR)

Disease Msi Msi MS MS. | MR | MR
with | with ‘| with | with | with | with

class change |
Preop-Postop

IV—Ini 1

Iv—Il 1 3 1 1

-1 10 7 4 3 1 2

II-I1 2 1 2

I-1 1

Total 14 8 8 6 1 3

Msi : Mitral stenoinsufficiency
MS : Mitral Stenosis

MR : Mitral Regurgitation
Asi : Aorta stenoinsufficiency
AS: Aorta Stenosis

AR : Aorta Regurgitation

4 &F BEj2| 7} S0l THE ASA} ZAlol CHEH 24

<A B4 7leFAed 4E A, A4, AEH,

FHAA 2 A5 HHol A fxle] FA o] 7R A

£ 6450]% 5L, o] FRPEol 3 A A=Al BAL
o35} 2k} (Table 4). 23 kA5 Aah W) B4 ¢l
o] FAlviskE o] AR k= 317 (48.4%)0]
A3, AAPEY olAteldd #ak:= 339 (51.6%)0] %t}
A4 9] ste] A9 o] Al 127 (18.8%)0)
AL, A4ES oldeldd A= 529 (81.2%)o] A rt.
592 9] AAE S oldd Ak 139 (20.3%)
o], A o)A oUW Fxl= 519 (79.7%)°] K
k. FHAabde] gFsiEe] AApdsglelddd ;A 19
(11%)o] N3, AAPE o] Aol &xb= 5793 (89%)0)
k. wetalsto] ol &, Ak, A4 R slEH Y gt
<A £F R A48 grisked dold 8
g 2 A stz Az, gebdgo g Qsle] b
o] difo] H 32} 5ol A F7hE o] e

TR

1. Wotx|gk= #HX12| St Jude Medical Qg Etato|
719t ol CHsHH| D 24

>

(1) St. Jude Medical @93 mtat
O] ZR0I CHSH 84

St. Jude Medical ¥t o2 S ugatx| g4 A3

HEL 512} 4098 iAo 231 Valve size' 2 B-4]std

¥ A3, 29mm7} 299 (72.5%) 2.2 7HAF WSkaL, 27mmo}
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Table 5-1. &2 Tot X[E=Al0l| AF28H Tate| 37| (Valve
size used in MVR)

Rk as)
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Table 6-1. CHES Y To} X|shsAjoll AFRSH Toto| 37| (Val-
ve size used in AVR)

op name Valve size (min) | No. of patient A op name Valve size(mm) | No. of patient b |
27 3 19 3
MVR 29 13 19 21 3
31 3 AVR 23 3 13
MVR : Mitral Valve Replacement 25 3
27 1

Table 5-2. &2 o}t X|&sA| 8 MA@ S AlE (Associated
procedure with MVR)

op name Valve size(min) | No. of patient A
Devega Tricuspid 29 11

annuloplasty 31 2 13
27 3

Redo MVR 29 4 7

CABG 29 1 1

Redo MVR : Redo Mitral Valve Replacement
CABG : Coronary Artery Bypass Graft

694, 3lmm7} 59 o]t olF 14 FRAGAIHES
X937 A= 490, aF 19 AT I
zro] Aldhslsict. 79 #A}el| A= Devega Wl 2%
At BetAd e 12 A|dso =3 SR A
X g84as YPE A= 13790]9ct. 25 639] Devega
el 9% Abd g A¥Ex o] =3 3l (Table
5-1, 5-2).

(2) St. Jude Medical 3o}

=0 2%

St. Jude Medical efd et o 2 o E= A9t x| 3-8 A|
gguke. gha} 1892 tfAbo 25lod Valve size 2 43}
o 2 Azl 9mm7} 3%, 2lmm7} 49, 23mm7} 69,
25mm7} 49, 27mm7} 19422 21~25mme] =7)7} 7}
A gol g5t

o] & 1x 5@ X3S AU} HA= 179 2=,
a%F 29 54 uiFA A webEige 34 3
o4 Morrow&Al 22 FAAN-AAHE o] A}
o} 192 A FA HEolgle] g3 g A5t
192 FAFNESe] Futsle] sloix] T AdsS
FAoll A3k

o5 det A FES WS A= 1]} (Table
6-1, 6-2).
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AVR: Aortic Valve Replacement

Table 6-2. CHE Iat X|E=A| M A|#SH A= (Associat-
ed Procedure with AVR)

op name Valve size(mm) | No. of patient A
Redo AVR 23 1 1

Septal myectomy 21 1
and mytomy 23 1 2
Direct closure of VSD 25 1 1
PDA ligation 23 1 1
Al 5 6

AVR : Aortic Valve Replacement
VSD : Ventricular Septal Defect
PDA : Patent Ductus Arteriosus

=3 o] FAES Ao £4F &7 A 75
719k 3} 53t Aol S wlw A3 A7), o sAY A
A A A= 52~176mmHgE g4 91.8
mmHgelglor}, &F A= 33~41mmHg= 7 37.0
mmHg=. 748l HF 54.8mmHg7} 7435}

dEdge A5 IR A1 HAE
7~73mmHg2 M 45.0mmHgelgdert, &F Hake
25~61mmHgZ. ¥ 41.6mmHg= 27} 7}Aslo] 4 3.6
mmHg7} 7H43kd e}

s g3 % 3435 A= = o4y
= 2~29mmHg2 37 17mmHgel 3l 2wt &F sz
0~ 17mmHg2. 37 7.7mmHg= 7}45=3510] B4 9.3mmHg7}
ot ot

olate] Azh= P<0.052 FASHA )7} glen o] &
Table 6-3)} =3 2 =4 sl ).

<A o5 A At At FAgle] X1¥d wte] 7
7lel @2 £F2 HFU4H 2} (mean dP)= 19mm sized
5 get x3E #xlolA= 21.3mmHgo} i3 27mm
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Table 6-3. 39 ®o} X|&ks MFQ| AT} LS ¢
2{xjof| C§3t £ (Systolic Pressure Gradient between LV and
Aorta before and after AVR).

disease | AS(49%) AR(T3) ASI(T9)

Preop | Postop | Preop |Postop | Preop |Postop
mean dP(mmHg) | 91.8 | 37.0 | 450 | 41.6 | 170 17

19 1 1 1
21 1 1 2
Valve size |23 2 3 2
(mm) 25 7 2 2
27 1
mean body weight (kg)|  55.3kg 55.1kg 53.8kg

dP =LV systolic pressure-Aortic pressure.
AS: Aortic Stenosis

AR : Aortic Regurgitation

Asi: Aortic stenoinsufficiency

LV:Left Ventricle

Table 6-4. HRQI2{Xto} X|#E Hal 37| Alo[o] A3 M|
(Relationship between mean dP and replaced valve size)

Valve size (min) \ Pressure(mmHg) | AP range (nmHg) | mean dP (mmHg)

19 39) 7~43 21.3
21 (41) 7~35 21.2
23 (6%) 0~29 13.8
25 (49) 0~14 9.3
27 (1) 3 3

dP=LYV systolic pressure-Aortic pressure

mean P

size?] o5 W2t X3 FR}ol| A= 3mmHgol e} &,
2 size?] WS A S 7, 42 2} (mean dP)=
Z} A8t} (Table 64).

(3) St. Jude Medical P EIS 0|BSt SZ2IH2t 2! |
SWEO X|B=0| HAR01 CHSE 241

St. Jude Medical JF#2toz Sud 9 qF4gqt
A= (DVR)E Algut2 $2} 298 g4} 23lo, A}
45 Aaspds BAR ASE A sl g, o
AL 2imm, SEH9FE 29mm size?] Bt 2 yubx
-2 & A97F 12922 st dAgA 2935
417g°] Ag S aobA g APF sAlolds=), 2
ZF 39S FAEA AAEE o] A|suigtony 29

49 9|
M FE Bore| g7 osis 1

Table 7-1. SZXat 5 LS9 mot X &sAlo Al2EF Hat
3719] Z=#H(Combination of valve size used in DVR)

\ Valvesize | AV |19 19|21 121 |21 ]23|23(23| A
op name\(mm) | MV {27 (29 (27 |29 |31 |27 (29 | 31
DVR 4 1{10] 8 9 3

DVR : Double Valve Replacement

Table 7-2. £2H0} 3! HESM met X|2=A| 87 Algst Als
(Associated procedure in DVR)

\Valvesize | AV [19 |19 21 {2a {2 |{3{3 234
opname\(mm) | MA |27 {29 {27 (293127 )29 {31
Thrombectomy 2 113
Redo MVR 1 ' 1
Aortic annuloplasty] 1 1
Devega Tricuspid
annuloplasty 2 2

AV:Aorta Valve
MYV : Mitral Valve

Devegatioll 21g AMH ALY x zho] A|uigry, |
HE g3 g Ay o] uigiel. sEu d F
et 2 X fa-g AHE B 19501900

St. Jude Medical o d2te] =7]'Hd) HEF ¥4 T-
able 7-1, 7-2¢ A}A) 3] Addsbsic}.

2 SN =9 MESD 270 CHSH 24

<A B4 Ve fE Ax2Ey AArAds ¢
o

vl 303l A wlwE-Astdch AuAge A
9 HA7)E vl AE7FE 5 e FAEE v
Fo A, €3 FAlutE-Fo] AAH ol 258F 19
2 =F FA wrEEo] AAHs] vivte g s, 14

< eFidx APHAE A8k €A FANEE
o] AW S vtelqld 55 F 2L £F ol F4 S
ol AAE 9 vldle| A w, 39 HAutEFo] A9
2 = ¢t} (Table 8-1, 8-2).

a2y HAEELS 4 wute] Wi ot A
71 A FAIGe]l APHAE W] Frglerz &
AFe] EFATA & vlnshs 5o 2 #8317
XA &F HAAle] 7158 B sledle 83 A
X7l Ao AztE).
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Table 8-1. =X &% MZIm ZAl 23| st Blw Table 8-2. SHM =F HXZFu HAL 220 Cis vl
(Comparsion of Preoperative & Postoperative Echocardiogram) (Comparison of Preoperative & Postoperative Echocardiogram)

Site Range | Preop(*d) |Postop(d) Site Range | Preop(*J) |Postop(g)

0~ 19 18 13 0~ 18 0 0

DE amplitude(mm) | 20~ 28 12 15 LA diameter (mm) 19~ 39 4 14

29~ 0 2 40~ 26 16

MV 0~ 49 24 8 0~ 37 1 1

EF slope (mm) 50~150 6 21 LVIDd (mm) 38~ 54 16 19

151~ 40 1 55~ 13 10

0~ 20 6 5 0~ 21 0 1

AR dimension (mm) | 21~ 44 23 24 LVIDs (mm) 22~ 38 17 16

45~ 1 1 39~ 13 13

AV 0~ 14 6 6 Lv 0~ 52 1 2

AVO(mm) 15~ 25 24 22 EDV(mm) 53~141 13 15

26~ 0 2 142~ 16 13

0~ 59 5 23 0~ 12 1 1

Ejection Fraction (%) 60~ 88 25 17 ESV(mm) 13~ 69 21 19

89~ 0 0 70~ 8 10

MYV : Mitral Valve AV: Aortic Valve LA : Left Atrium LV:Left Ventrium

AR : Aortic Ring AVO: Aortic Ring Opening

o

3. EatR|EEA|

—

=HENELEE R

oAt B2} 1009 -2 FEAdA SAF FAE S 5
Aste] &F Ao HAFABAPLE At 49
Alubgredo] AA 9lo) Ayl $hAl= 287 (28%)o)l L, 1}
w2 729 (72%)2} A}l A= 29k} €3 ol 20mmHgo]
23e] FAur S J1A SAle 269 o2 A9 26%vt
F gk Al Sxloll QlejA], A3t W E 3] Ay 3
F4E I €59 HA FFUH S R £F Pga
g ¥ AP)E v EZEAsIH R P<0.0SE A3 9
27} ek 53, 2wy 2E 3Rl glojA] £
Bl w3le], ©F dPE= 15.0mmHg3 7HA3bl o} (Table 9).

.lI)|'

I &

St. Jude Medical oF%3 Tah-& AHS-3F Al A At x g A
3} Fo| IFAe A E vy rsr] $dt Az
L7 Ao} Al ez, A8 Pz Eo] AAZA T Pd
sHAl Al E 3 gl ow, AR AWt okt A F
9] 24, AFYndq}, #AEHAS = TP

LVIDd: Left Ventricular Internal Dimension in diastolic
LVIDs: Left Ventricular Internal Dimension in systolic
EDV:End Diastolic Valve  ESV: End systolic Valve

2 bk AS Yr1E ¢ qle A2 A
a9k =3 A7l ARE A3 v gresx
St. Jude Medical < 82te] 715439 E AR o2 Jgt
& 5 9l & Aol

ASAGAE Aoz seatiizs) 454
® ohe}, o s ety A A, 344 753,
An¥UetS, #FTA A} T AF-E S F UL o5 A
e ASEE dFsed 53], 7147 =k s
v Aleapy 9 gzl -2 AJF59F2h A3y
Wo) AU Alsl #AA7150] AstE ol B4 5
dAe AP0 F5, 294 27 28-S = 5
e AARl 7|Eo|nR, FEF
A o2 Alfah=dli= AFAR3 A s . 19543
Edler9} Hertz7} 41427} od Holl A o] 255} $4-3 %
B3 F 294 Ax59 AL 99t 2 A<} Doppler 4
259714, A Doppler A&7 4L AAE Alx
SR AL 2AE stk 1 F 2EAA Al 3}7‘4»‘}-—
Al -tz oA dohfl=d 53] {4314, A
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Table 9. =X =%o| =AW R 2={of Cis 4| (Com-
parison of Preoperative & Postoperative LA mean pressure)

‘Aﬁzgyw S P
‘ 344 3} (dP) (mmHg)

op & Disease Preop | Postop
MVR | MS(9%3) 266 | 11.0 15.0
407 | MR(19%) 203 | 103 10.0

Msi (12%) 18.2 9.8 8.4
AVR | AS6(49) 11.8 8.0 3.8
189 | AR(79) 12.4 78 46

Asi(7%) 9.1 8.3 0.8
DVR | Msi & Asi(169)| 15.0 8.8 62
427 | Msi & AR(8) | 16.8 8.9 79

MS & Asi(9%) | 163 9.1 72

MS & AR(6%) | 16.3 9.7 6.6

MR & AR(3%) | 13.0 9.3 43

MVE : Mitral Valve Replacement
AVR: Aortic Valve Replacement
DVR : Double Valve Replacement
MS : Mitral Stenosis

Msi : Mitral stenoinsufficiency

AS: Aortic Stenosis

AR : Aortic Regurgitation
Asi : Aortic stenoinsufficiency
MR : MItral Regurgitation

Atz 94 A AAFFE Adscd s o §43
wojc}.

AA755 el A2 A9, A3 o4,
AAd8A 2 A FA, AT SA-Y, Ay 53
e, &4 (Ejection Fraction), %7] #4273 w3}&,
AET 5 5 7 ded AESEs A =S Al
s)3k oA A B A2E% AR 340) hs st

A A A1 4 7] 5 (Global Ventricular function)2- of2jup]
2.2 37} 5 olgie}.

437] 414715 (Systolic global ventricular function)&-
wbEA 48 2Rsle] A2t 5 Aok
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