=Abstract=
Clinical Study of Multiple Valve Replacement

Sang Hyung Kim, M.D.*, Joo Hong Kim, M.D.*, Kug Joo Na, M.D.*

From April, 1982 to December, 1992, multiple valve replacement was performed in 100 patients.

Mitral and aortic valve replacement were done in 86 patients, 9 underwent mitral and tricuspid
valve replacement, 4 patients underwent triple valve replacement and | patient underwentt aortic and
tricuspid valve replacement.

Of the valve implanted, 100 were St. Jude, 64 Duromedics, 19 Carpentier-Edwards, 13 Bjork-Shiley,
6 Ionescu-Shiley, and 2 Medronics.

The hospital mortality rate was 15% (15 patients) and the late mortality rate was 7% (7 patients),
the mortality rate was high in early operative period but decreased with time(20% at 1986, 18.2% at
1987, 9.5% at 1988, 11.1% at 1989, 12.5% at 1990, 11.8% at 1991,0% at 1992).

The causes of death were low cardiac output in 8, sudden death in 3, CHF in 3, bleeding in 2,
cerebral thrombolism in 1, leukemia in 1, multiorgan‘failure in 1 and so on.

The actuarial survival rate excluding operative death was 73 % at 10 years.

(Korean J Thoracic Cardiovas Surg 1994 ;27 : 838-45)
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Table 1. Age and sex distribution Table 2. Mean age and sex distribution
Age Male Female Total Group Mean Age Male Female
10~19 6 3 9 M+A 35.66 + 13.08 41 45
20~29 20 9 29 M+T 44.11 £ 11.77 7 2
30~39 12 8 20 A+T 19 1
40~49 6 14 20 M+A+T 30.50 £ 9.75 3 1
0~39 6 14 20 Total 36.09 + 13.07 52 48
60~69 2 4
M : Mitral valve, A: Aortic valve, T: Tricuspid valve
Total 52 48 100
Table 3. Etiology
o EAA Fojie] ole AR B o BE A -
Group Etiology No. of case
S G + TEAXE AT )
M + A(n=86) Rheumatic 75
Unknown 9
< | I Endocarditis 2
M+ T(nh=9) Rheumatic 6
1,998 Y AH 2 Unknown 2
Wl B = o ol oo u PTF I
1002 9] #AHS 3 AF7E 527, AA7E 487 2 2 A+Th=1) Endocarditis 1
H] = 1.08:10)¢x A& 10T7F 99, 207} 299, 30 M+A+T(n=4) Rheumatic 3
3, 507} 2079, 60ch7F 2932 Unknown 1

i} 209, 4097} 20
7 932 36.09 + 13.07 4| 4o} (Table 1 and Table 2).

2.8 el

—

Qe AAH, A, ] 27 525 sk
=l Frkx2Ade] 1003 5 843 (84%)E 714 wetxw
21 9ol Al eted W PTF (primary tissue failure)7} ¢l 2
= 128 A= €l EFolieh(Table 3).

23 Y g EA g 2)5le] 86 QI SEG Y ALY
g 2 /\‘}-'ﬁliﬂ- Z]ﬂo] le‘ﬂ s ,
o] 48 et Zzhe] Aas

0£r.\‘i

i

EAld Al Eo)Al pEzate g HAde] o] s}
144 2 7ht wotedl 1 H85o2e A4dgel sle 7
S} AR B8 Holm dH o] gl At (Table 5).

5 ANE U HEULY

=4 AAE FHAbl A ADgAlES 247 673 %50
s eErishe] AodAe SR ¥ AR AL TEAA

ghro 4] 5543 +2524mmHg 2 7F¥ =t A A<l

PTF : primary tissue failure
* Rheumatic: 84 /100 (84 %)

W 2] |5~ 100mmHg gt} (Table 6).
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Table 4. Diagnosis and operation
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Table 6. Rhythm and puimonary artery pressure

Group Etiology No. of case Operation AF Sinus mSPAP
M + A(n=86) MR + AR 17 M+A 55 31 3594 +13.18
MS + AR 14 M+T 8 1 55.43 £25.24
MSR + AR 14 A+T 1 42
MS + ASR 10 M+A+T 4 36.75 + 538
MSR + ASR 4 Total 67 33
MSe -+ ASr 3 AF: Atrial fibrillation
MSr + AR 3 mSPAP : Mean systolic pulmonary artery pressure
MSR + AR+ TR 3(TAP)
MS + AR + TR 2(TAP)
MSR + AR + Tr 2
MS + ASR + Tr 2 Table 7. Additional finding
MS + ASR 2 - : —
MSr + ASR 2 Finding - No. of cases
MS + ASr 2 Previous history
MS + AsR 1 Left hemiplegia 2
MSR + AsR 1 Radical correction of TOF 1
MSr + AsR 1 MVR 1
MSr+ AR +Tr 1 Op. finding
MSr + ASR + TR 1(TAP) Thrombi in LA S
MS + AR + Tr 1
M+ T(n=9) MS + TR 4
MSR + TR 2
MR + TR 2 Table 8. Operative technique
MSR +TR + Ar ! Standard CPB technique
AtTl=1) AR +1TR ! Under moderate systemic hypothemia
M+A+T(h=4) MSR + AR + TR 2 . .
MR + AR + TR : Myocardial protection ' . . .
MSR + AsR + TR ) Cc?ld t?look K+ cardioplegia a}nd t?plcal cpolmg
with ice slush of lactated Ringer’s solution
Valve implantation
Teflon “pledget”-reinforced interrupted
) Ethibond mattress sutures technique
Table 5. Concomitant procedure Teflon “spaghetti tube”-reinforced interrupted
Procedure No. of case Matsuda mattress sutures technique
Obliteration of LA appendage 14
External 12
Internal 2
Tricuspid annuloplasty 6 (Table 10).
Pericardiectomy 1
RCA bypass | 10 2% #4¥3

AL Bute] =7 dEARY] AS 20mm ) Pt @
QFaL, R A= 27mm 7} 7H @k} (Table 9).
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Table 9. Size of used valve

7%
AlZ cHE X g g agy

Valve size (mm) Aortic Mitral . Tricuspid
19 IS(1)BS(7)DU(12)SI (5)
21 BS(4)SJ(14)CE(2)DU(19)
23 BS(2)SI(17)DU(5)
25 SI(3) SJ(6)
27 IS(2)SJ(27)DU(18)CE (1)
29 IS(3)SI(18)ME(2) CE(3) DU(1)CE(1)
31 SI(9CEQ)DU(7) CE(9)
33 DU (1) SI{ODU(CE()
Total 91 99 ) 14

IS: Ionescu-Shiley 6, DU : Duromedics 64, BS: Bjork-Shiley 13, CE: Carpentier-Edwards 19, SJ: St-Jude Medical 100, ME: Metronics 2

Table 10. Pump time (min) Table 11. Postoperative complications(n =95)
Operation ACCT CPBT Complication No. of cases  Percentage
M+A 177.79 + 37.29 216.69 +49.19 Low cardiac output 29 (6) 30.5%
M+T 145.78 + 38.90 199.00 + 78.15 Ventricular tachyarrhythmia 9(1) 9.5%
A+T 128 149 . Pericardial effusion 7 7.4%
M+A+T 208.75 + 23.21 242.75 + 26.27 Multiple PVC 4 42%
ACCT: Aortic cross-clamp time Ventricu.lar br'adyarrhythmia 3 32%
CPBT : Cardiopulmonary bypass time Wound infection 2 2.1%
Post-op bleeding (Re-op) 2 2.1%
Pleural effusion 2 2.1%
Multiple organ faiture 1(1) 1.1%
d 587} APEEte] 5% 9] APES Hogla, #HdAbubo) Intracerebral hemorrhage 1D 1.1%
15H 8 15%, 2k7] Abrgo] T2 7%, A AEL Congestive heart failure 1D 1.1%
M 0
2282 22% Ak (Table 12). WA} 9 wb7] 2}ut 222 Cerebral thromboembolism (1) 1.1%
. Complete heart block 1 1.1%
o] Al ege AAEFo] 7Y Wkt (Table 13). Bed sore 1 1%
WEd Sedd 3R S 9 AGES B3R
W AbE (861 20%, 87+ 18.2%, 88 9.5%, 891
11.1%, 90 12.5%, 91 11.8%, 9233 0%)<} S8 A
318 & 4 Ao} (Fig. 1). Table 12. Mortality rate
12. &% A0 Operation day 5/ 100 5%
Hospital 15/ 100 15%
£F AEse] BAo] FFAUR 63elolA FEFA Y] Late 7/ 100 7%
7} 44.53 709 Eb 4% NYHA Al71%5 W8k ¢4 Overall 221100 2%
3134 €F 1.2 2 EAA 2 {3 A B
Ach(Fig 2). £AF) AFule wsts 27 9 oF
w2872l A9 0.60 = 0.07 9|4 EF 0.56 + 0.06 > 2. A )3t AR 10 FE2FL 73% Ak
WA= o0 (Table 14, Fig. 3), <F Agd7tel o &
o] AL E W7 93 LDH &34 &3 A& o by | 34
7 A3lEil oy e ongle $¥E dozd
d ddch(Fig 4). €452 239 vTlAE 7HE TEARES SRR A5 R FE g4
(% EF)3} 238 58 (% FS)olA BAHRE 23 7) Tech 5-"& 5.6 %, Flemma 52-& 15.4%, Christakis =&

A& veplitl. Grunkemeier o] Wi o2 W At E

10.1% 2 Basiglom Ry gt e 0~1.2%ef=
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Table 13. Cause of death

Age Sex Operation Cause POD
20 M M+A LCO op day
24 F M+A LCO 18 day
30 M M+A CHF 76 day
2 M M+ A(TAP) LCO op day
37 M M+ A(TAP) LCO 3 day
23 M M+A LCO 1 day
24 M M+A LCO 1 day
49 M M+T LCO 1 day
20 M M+A MOF 24 day
20 F M+A ICH 33 day
50 F M+A LV rupture op day
27 M M + A(Pericardiectomy) LCO 11 day
200 F M+A CHF 6 year
17 M M+A Sudden death 2 year
35 M M+A+T PVE 6 month
19 M M+T(TAP) Uncontrolled Bleeding op day
16 F M+ A+ RCA bypass Sudden death 2 year
62 M M+T CHF, cardiac cachexia 4 month
36 F M+A(TAP) Cerebral thrombolism 8 day
50 M M+T Uncontrolled Bleeding op day
54 F M+A Leukemia 18 month
33 M M+A Sudden death 21 day

25 100

4% Survival elo]

20| CINo. of patients of annual operation 80
@ ENo. of patients of hospital death 70
g 2
5 B
2

82 83 84 8 86 87 88 89 90 91 92
Years

Fig. 1. Hospital death
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Fig. 2. Change of NYHA functional class (n=63)
Table 14. Change of CTR(n=63)
Operation Pre-op Post-op
M+A 0.60 £ 0.07 0.56 £ 0.06
M+T 0.67+£0.10 0.60 = 0.09
M+A+T 0.70 £ 0.06 0.57 £ 0.07
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Fig. 3. Change of LDH(n=60)
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Fig. 4. Actuarial survival rate
Table 15. Echocardiographic findings (n = 44)
Pre-op Post-op P value
LVIDd* 60.30 + 10.56 5122+ 8.81 p<0.01
LVIDs* 44.25 £10.37 37.03 £ 9.21 p<0.05
LAD* 53.32 +£10.58 41.06 £10.45 p < 0.005
EF™ 59.30 £ 13.34 61.89 £12.76 NS
FS* 26.51 + 8.19 29.68 + 7.37 NS
*: mm in dimension
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