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=Abstract=

Reoperations of Prosthetic Heart Valves
-An Analysis of Operative Risks and Late Results-

Kwhanmien Kim, M.D.*, Chung Lim, M.D.*, Ki-Bong Kim, M.D.* Hyuk Ahn, M.D.*,
Hurn Chae, M.D.**, Chong Whan Kim, M.D.*, Joon Ryang Rho, M.D.*

From Jaunary 1985 to December 1992, of 1257 patients who underwwent a heart valve replacement
210(16.8 %) underwent reoperation on prosthetic heart valves, and 6 of them had a second valve
reoperation.

The indications for reoperation were structural deterioration (176 cases, 81.5%), prosthetic valve
endocarditis (25 cases, 11.6 %), paravalvular leak (12 cases, 5.6 %), valve thrombosis (2 cases, 0.9 %)
and ascending aortic aneurysm(l case, 0.4%). Prosthetic valve failure developed most frequently in
mitral position(57.9%) and prosthetic valve endocarditis and paravalvular leak developed significantly
in the aortic valve (40 %, 75 %) (P < 0.02).

Mean intervals between the primary valve operation and reoperation were 105.3 + 28.4 months in
the case of prosthetic valve failure, 61.5 & 38.5 months in proshtetic valve endocarditis, 26.8 £ 31.2
months in paravalvualr leak, and 25.0 £ 7.0 months in valve thrombosis.

In bioprostheses, the intervals were in 102.0 £ 23.9 months in the aortic valve, and 103.6 + 30.8
months in the mitral valve.

The overal! hospital mortality rate was 7.9 % (17/26): 15% in aortic valve reoperation (6/40), 6.5%
in reoperation on the mitral prostheses (9/135) and 5.7% in multiple valve replacement (2.35). Low
cardaic output syndrome was the most common cause of death(70.6 %). Advanced New York Heart
Association class (P=0.00298), explant period (P=0.0031), aortic cross-clamp time(P=0.0070),
prosthetic valve endocarditis (P=0.0101), paravalvularr leak (P=0.0096), and second reoperation (P=
0.00036) were the independent risk factors, but age, sex, valve position and multiple valve replacement
did not have any influence on operative mortality.

Mean follow up period was 38.6 = 24.5 months and total patient follow up period was 633.3 patient
year. Actuarial survival at 8 year was 97.3 + 3.0% and 5 year event-free survival was 80.0 + 13.7 %.
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The surgical risk of reoperation on heart valve prostheses in the advanced NYHA class patients is
higher, so reoperation before severe hemodynamic impairment occurs is recommended.
(Korean J Thoracic Cardiovas Surg 1995;28:23-30)
Key words : 1. Heart valve prosthesis
2. Reoperation
3. Mortality
4. Risk factors
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Annual Trend of Valve Replacement
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Fig. 1. Annual trend of valve replacement Fig. 2. Distribution of age and sex
* Reop.: Reoperation of prosthetic valves
* Primary : Primary operation of heart valves
Table 1. Patient profile Table 2. Follow up
Duration of Surgery : Jan. 1985~ Dec. 1992 Duration : Jan. 1985~ Aug. 1993
No. of patient 210 (216%) Mean  :38.6 + 24.5 months
Age 1 16~72yr (mean 40.3 + 11.8) Range :2~91 months
Sex M (118): F (92) Total patient F/U period : 633.3 patient year

* Six patients underwent a second valve reoperation
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Variable P valve (multivariate)
Age 0.1273
Sex 0.2376
NYHA class IV 0.00298
Explant period 0.0031
Aortic cross-clamp time 0.0070
PVE 0.0101
PVL 0.0096
Valve position 0.015
Multiple valve replacement 0.069
Second reoperation 0.0036

* NYHA = New York Heart Association

* The p values lesser than 0.05 in the multivariate analysis (logistic re-
gression analysis) are significant

PVE: Prosthetic Valve Endocarditis

PVL: Paravalvular Leak

B, QFYFRY A FaH AN FET A5
‘%*E?l’ B AbE2 5.1%(9/176), Alvited 20.0% (5/
25), WS TE 273% DA S5 B 9
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Table 3. Indications for reoperations of prosthetic heart valves
. No. of Patients Position L Duration of
Causes Tricuspid .
(%) Aortic Mitral Multiple Implantation (months)
PVF 176 (81.5) 20 1252 31 0 105.3 + 284
PVE 25(11.6) 10° 11 4 0 61.5 £ 385
PVL 12 ( 5.1) 9° 23 0 0 26.8 + 31.2
PVT 2(0.9 0 0 0 2 250+ 7.0
AoAn 1009 1 0 0 0 32.0
* Significance : * P<0.001 ; ® P<0.02 ; © P<0.001 by X2 test, Fisher's test
*PVF : prosthetic valve failure
PVE : prosthetic valve endocarditis
PVL ' paravalvular leak
PVT : prosthetic valve thrombosis
AoAn : ascending aortic aneurysm
Table 4. Hospital mortality Table 6. Postoperative complications
Position Complication No. of patients (%)
Cause - : - Total (%)
Aortic  Mitral Multiple Low cardiac output 28 (35.9)
Low Cardaic output 4 6 2 12(70.6) Bleeding ' 15(19.2)
Ventricular arrhythmia 1 1 2(11.7) Venticular arrhythmia 14(17.9)
Bleeding 1 1(59 ARF 3(38)
Sepsis 1 1(5.9) Jaundice 3(3.8)
- - Sepsis 2(1.3)
ARF : acute renal failure Psychosis 2( 2.6)
Respiratory failure 2(2.6)
Mediastinitis 1(1.3)
Table 5. Risk factors for hospital mortatity Hemolytic anemia 1(1.3)

* CNS: central nervous system
ARF: Acute Renal Failure
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5ol 5HAQ £F J¥IANZEA gv)E Za 9SS &
4 21glc} (Table 5). Q3 (P=0.1272), A8 (P=0.2376), &
2212 (P=0.105), FE-#x] 3= (P=0.069) 52 =F 9
HAzLE A2 A A ou]7} gt

e

N

o
0%
ol

A
o3

)

o A AlutEZo] 287 (35.9%)E 71 w3k
I A o] ggjs}gi EFE3o] 15491 (19.2%), AA
;«gz?_zwq 1420 (17.9%), 23 A AA £ 83 (10.3%), &

JAIF-A 39 (3.8%) B9} =4 2 24 819t} (Table 6). 21

A

—26—



o -E-2] %)
1995;28:23-30

Acturial Survival of Operative Survivors
- lite table method -

Survival (%)
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Fig. 3. Acturial survival of operative survivors (total cases)

Acturial Survival of Operative Survivors
- Redo AVR, Redo MVR, Redo Multiple VR -

Survival (%) ’
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Fig. 4. Acturial survival of operative survivors
* MVR: Mitral valve replacement
* AVR: aortic valve replacement
* Multi: Multiple valve replacement

ARES 2883 1280004 Abdslgdan, Al R 14
A5 28, €59 158 F 19, FAHAEA 392 19, 9
H3F 24 % 12 el A Abgslado).

5 =% MEXEEN

AR 22 A& 2R 19379 8 TR =
£ (acturial survival rate} 96.8 + 1.5% 9t} (Fig. 3). @t
AR F-H4H A& 8 FHAYEEL YTy
2 97.0+£3.0%, 23 96.0 + 21 %, B 100%
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Event-Free Survival Rate

- life table method -

‘ Survival (%)

20 ................................................

Fig. 5. Event-free survival rate (total cases)

Event-Free Survival Rate
-Redo AVR, Redo MVR, Redo Multiple VR -

Survival (‘7)

60 84.1. =174 % | — Redo MVR

I I 74%261% | Rodo AV
72.1 153 % | + Redo Multi
20 ..........................................
0
0 1 2 3 4 5

Fig. 6. Event-free survival rate
* MVR: Mitral valve replacement
* AVR: Aortic valve replacement
* Multi: Multipe valve replacement

et (Fig. 4).

AA P2 53 F3EAYZ2F (event-free sur-
vival rate)2- 80.0 £ 13.7% ¢ L (Fig. 5), &) x]3} B9
HEe dENdet 84.1+174%, X3t 724 + 26.1
%, SEB 721 + 15.3% Aok (Fig. 6). 7] Abahe o %
P pe vk gl A 108, SR 2) x5
TES A YU Shxlol A 48 LAY sl o), FH ety
2% Fed TS Axle e HsA] okohr) (o] xpwut
N2 B3 AT S JAAE 7] Abapol A A 2)8b 1
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Table 7. Complications during follow up period

Complication No. of Patients

Prosthetic valve failure
Congestive heart failure
Anticoaglulant-related bleeding
Thromboembolism

Prosthetic valve endocarditis

(S5 ERPS I - N Y

Paravalvular leak

AApatel| 232 FH ).

Sseauty) A FEXHE oNYF deyH
SN2 gEA Rt XS APt ont oiE
k29 w20 AlSE s AR 130Y F o)A A
3 [T I 2 oo Al FAFHOE APRR A
$7H 18, A2 REHget X3 F 20dF ey iy
A¥22 et 2 Fpes Aot Id §7)
4 F oA et AR X S AL s
7H"§ F At 2 2 o) xk ApES AlFgste] e

-8 ) &stg ot fEF o2 Abakgk A7) 18 AlA,
ZEgut AREF 0l SR A $Eg Ayt
23 F o] A EAa )X $ES Ak AL 1E,
Bk AgteF ddte] SR A FE, 15 6d

O

st O{N

o et e Ak A7t 18 dglen, veA| |
e s Sl x Hed 207 Utkel] TG o2 o]
2 2 g Alugront %—ﬁf— AAtEFo g A
Aol olxtmat A X g Al #a} 69F 41
o] Abtate] (66.7 %), °1z}zﬂ><1§¥soﬂ 27t W Apakgo]
A x| &l 2k AbHE(13/210, 6.2%) 2t 453 8
S o 4= 3ok (P=0.00036). 34 7] 75t 2R FHFL
2 AXNA) o)A 2t AbA 9] 75 NAe] AR
71k sk, Al 53, 283 YA Fe] 7zt 49
dom, BFeFE: 3@, AWded 28 Feol At
(Table 7).

i &t

A gate] Ao @2 FhA x| g 714 S o]V
22 gute] A4S A BE] o 7% 8led o, Foster B0
23t 9)x)ell 4 Hancock #ete] 7%, wefe]d) F ol
x "14";_]?‘“7} B w7k o] FFr)Zke] 8.6 +2.54d0]

gubgwd o] Zokzk(median bioprosthetic life span)o]
12.910.6‘3012} gl o, Bortolotti & Hancock 2}

e 1]

o SRl AA R AR A A R H dF

o §-2) 2
1995:28:23-30

o] A5 gah x| ghell A 128d 7kl AxpxA] A7) kg )
A o3& 7HeA L 69.7% =haL Roarskgch el Ak o]
Al A date) A g g H2] 2t ded o5
o] Ruel wsd AE Heli Yok PEIHL
1976\ 3 F-€] 19923742 Ao st W doA o)A F
13870 2) A datell 3t Aol A A AN e
E 15.2% 9ok Rustgled, o] AMd-E A gt A
Holl w2 abaf x| go] FEE suict FoME S
veh 2 gleh. w3 o) X sate) A s, b sk
o] &FAPLEA SR U7 AEEY] FUIE X wLHA
o] F (valve related morbidity) ¥t 7}5Ado] woldog
W 27 F71 5 9l5-S kel A e o = Aol

Agdstn Wl AE 197613 3YHE 1980d Fukrt
A Al et ghee) g x| puto g A gute] 54 ol
F A2 19853 o] F At A x| ghzo] suict F7}
s S ol qloh(Fig ). A #e] A9 w9
A Z7|17ye] A Bels HF 1020 23909, 2
wabol A4 103.0 + 30.870 4 2 abf) x| ofl PAGlo] ¥l &3}
Ak ATt x| g2t d A e AbgEe] B Al
#Hat BRTES B9, Fr & ol Eo] BakAut F el
£ & Aol gleke Aol Bl Asjojrh 'V, £l
2119761 39 ¥E 19843 69 7hA] Az} Bt FE-S A
Puk-o 6263 3 407 olj A A Apeto] Ay 3le] W A A
£0] 6.4% G2, B AFoNA] AT D)) Fze] ¥
A AES 7.9% 2, ZAnwaE w B ] $eo
497 A7) = AR 2 Alel & Hol A Al AlE U
& o 5 gl 2 ol Al X| 3k A f-oll = 66.7
% 2 F73] F7IeE A A o] xkA X FHgo] =F ALY
o] $18 22+ (P=0.00036)3] & LA = 2l ot

Al A ged gadaage] f¥@eiatel s}
Pasini 92 $F5%3 <4 NYHA class 1V 2 &34

qZ Wy JAske] 1, Syracause TS Q) ZAI ATt
o] 2)&} Al uted 2} oA &bk 2k 4] 2} (prosthetic stenosis)
< 99z 7rx3lgd e, Widenam F'7& <A
NYHA class 1V, Alv=hed, of 5 xpeir] 7o) o34
E9qc}. Biglioi 78 $£EA171 (&F5%)9) A2
7bel A4S A AR EHA SFrEe] B A
2 gakEabo] o8l 7 Aol 71k 27) o A A s
S Al83k= Aol rigtAsjeaL Alokslsict.

B oA} €2 NYHA class IV(P=0.00289), &%&7]
7H(P=0.0031), HEHAIAZH(P=0.0070), A= (P=
0.0101), B34]7= (P=0.0096), o] 2} =] gH& (P=0.00036)
So] Az FARY on|E 2ty o) &S WA

rl?L ot
£ > o ¢



o827
1995;28:23-30

&
%%L4‘1% & A@WM = 7] E-?;Jit}(Table 3). 4
Z7]7ke] AAAH doJAS52 £ NYHA class?} 27}
A Ho] AP =TI} Fobx)7] wjio) SPAARA 3
717ke] 2mlg ZHAIEl Ao 2 YaAglch opE Byt 2
oAb e E dFede At sz Qg 9t
A2 FRA] WA abako] 129 3 3a o 4] wbAdBhed (25%) =
< WAAES Hola glEd, o]k #FEYFEE Q
T =d AFdZ9 oF3}e} Bechet %37— o] A3 A
EE = AR rEy A Ao *}iﬂ‘:} ql
Al h&“—hﬂ 2| gk Alviebed> 3’*”}01 A F 3Fo ol 7}
Pﬂ A s vy 37 ol *}" S 7
H9] 64% o] 3= xHA) FhHE0 7 9
‘%‘i]%f}%a Al ghapo] 1~9.4% ofj A] it
o}, Sandza 572 AlWeted oz Qg weba) x| gk
AbdEo] 53% o "ilcta BushHA FEA] T
(asepitic technique)?} &% a9 Auts &
& vt ook £ AFol M) Ajeted o2 Qg shutay
Al AFgEo] 20% 24 T2 BBl w)abd ot
HehAl 2 ghae] o2 U5 v w = oA 3
A& & itk Henry 598 daiagxstes o
o] A Z7)el whggE Aulakeie) A whebal | FHaa] A}
ULEO] 50~90 % of] =alo] uh7lof whAYg: A2 2f 2%

= 52 ol of
°¥~Mrm
f‘-\‘ixd
>
:1
ol BN mboér——lo
N

of BN BL i St ooy

N

o

]
Lu?:_&

2

FA] AFE 30~60 % Bo) vl 9- Frha FAskel ], B
°4‘7‘°ﬂ/ﬂ4 AWered BabEe] At sag S )
2 g7tz 7)7ke] Bt 61.5789 0] 8-S g}y
T Aol A B} Abbgo] v A1g oald = gl
t}. Blackstoned} Kirklin'"-& o] 2} 2l 3] $+4 of o] Haka)

& ergeiol st Aehel 713tel TlQlsk: Aow A

>
o}
et
2

2 = T N
WAL A7) BaHeel otshsl ) Aol shed 27
A3k sol qhalshul, ma|wute] A4S Ak £HAl
#7h A Fado] gV 22 Avlsheiebs 2%
F%& At Zlo] wigbalslth i A wgich e A
ABFEF QAT FHVAES Tl A QR o)
E9 F s oy ol et Nl o]2A) Y
shi= slo] Fashele} A 2hsic)
Al A FA] 11H S A 7 2058 o A 7] A Bt

S A gete g Alasigl o] SadEAl 1939 e] sid

FAAEE FIHAYEEo] 7t 968 +1.5%. 80 +
13.7% 2 7] el el A ES 7] A atel] gk B
of wlarste] & o Z zjolr} glo], A xFHEe] o Fr}p

2}t 2] ghare) o] 30} B 2=3he- o 4= ol

1.

[9%]

T

e
AR A gl ste] % 91 YAk

=

&

LA qE7) 7k

2 £

At st FRo oA 19859 1Y 3E 1992
129 4fe] 164 o] A} Al ghx}oll A&l 26129 QlF
TE A9RE
Aoz EMe A9 o33 e AE8S It

AR A Fee] gl g2 Adxpa e 22 Al
A7} 1762 (81.5%) & 7V vk, Aluleted 254 (1.6
%), HHF9F2 124 (5.6 %), FLEHZ 24 (0.9%)
of A E 97 19 (0.4%)7) Asdc). Aebaba o) 72
A A= SRt A 3uabe] 31(57.9 %), Al et
I e g a4 sl o) (40 %,
75 %), (P=<0.02).

HufabA o] P2 A
AR kA X3 ol 1053 + 8.0 2 A A A
ARl oljE A7t 61.5 +38.509, kg
Tl 24 Aol 4 268 + 31270 Lo)g o Haby
Aol 2 Aol e 250+ 7.0 ML 24 713 sk
th 2 gute] A9 o Fda SRt A g
A Z7]7k0] 102.0 +23.9, 103.6 + 30.8 7} Yot}

d A ghrge] WA ES 7.9% 2, z?
Ababgigl o i% xw@}% o] Z}a wWsket(70.6 %).

5 Abke] 9l elAE 2 £ NYHA class 1V, 3:!@

r K

712k, o E A 21, Al el et 9] 2, o) 1))
AP Sol

m](P<o 05), od3dolrt Alv, whute] x|
HE oo AP AR} = #] Eabel)
dayez Ay 8d FHAZE
% AL, S 53 YEES 800+ 137

2
w
[+
L9'S)
<

(3023

. Edmunds LH Jr, Clark RE, Cohn LH, Miller DC, Wiesel

RD. Guidelines for reporting morbidity and mortality after car-
diac valve operations. Ann Thorac Surg 1988:46:257-9

. Foster AH. Greenberg GJ, Underhill DJ, Mc Intosh CL,

Clark RE. Imtrinsic failure of Hancock mitral bioprosthesis.
10~15 year experience. Ann Thorac Surg 1987:47:568-77

. Bortolotti U, Milano A, Mazzucco A, Valfre'C, et al. Results

of reoperation for primary tissue failure of porcine bioprosthes-
es. J THORAC CARDIOVASC SURG 1985:90: 564-9

. 71 &%k Hancock Bt @ AP I 7}, o §-2] %] 1987;20:281-8



LH
7. AEH. MEHN STl =AML, FA

10.

11.

13.

S| YR g

. OlZZA matel H7I2l AL hF517] 19875201 289-

T, O F9l =] 1992;25:494-503
1993;26:

. Pansini S, Ottino G, Forsennati G, et al. Reoperations on

heart valve prostheses: an analysis of operative risks and late
results. Ann Thorac Surg 1990; 50: 590-6

. Lytle BW, Cosgrove DM, Taylor PC, et al. Reoperations for

valve surgery: perioerative mortality and determinants of risk
Sfor 1,000 patients, 1958-1984. Ann Thorac Surg 198642 :632-
43

Widenam FE, Blackstone EH, Kirklin JW, Karp RB, Kouc-
houkos NT, Pacifico AD. Hospital mortality of re-replacement
of the aortic valve. ] THORAC CARDIOVASC SURG 1981 ;82:692-8
Stewart S, DeWeese JA. The determinants of survival following
reoperation on prosthetic cardiac vafves. Ann Thorac Surg 1978
12525557 )

. Syracause DC, Bowman FO, Jr, Malm JR. Prosthetic valve

reoperations : factors influencing early and late survival. J THOR-
AC CARDIOVASC SURG 1979:77:346-54
Biglioli P, DiMatteo S, Parolari A, Antona C, Arena V, Sala

15.

16.

17.

18.

19.

20.

2L

ol 9] 7]
1995:28:23-30

A. Reoperative cardaic valve surgery: multivariable analysis of
risk factors. Cardiovasc Surg 1994;2:216-22

. Ivert TSA, Dismukes WE. Cobbs CG, Blackstone EH, Kir-

klin JW, Bergdhl LAL. Prosthetic valve endocarditis. Circu-
lation 1984;69:223-32

Sandza JG, Jr, Clark RE, Ferguson TB, Connors JP, Weldon
CS. Replacement of prosthetic valve: a fifteen-year experience.
J THroAC CARDIOVASC SURG 1977;74:864-74

Henry NK, Wilson WR. Prosthetic valve endocarditis. In:
Starek PKJ. Heart valve replacement and reconstruction. New
York Yearbook Medical Publisher. 1987;305-15

Blackstone EH, Kirklin JW. Death and other time-related
events after valve repalcement. Circulation 1985,72:753-67
A, aAdd, ot ¥, 7 E3 FESIED T|H Tate| & AH
. AFA 1989'22'42 9

upA, BFE-, A o4, o) F5, FodAl 21Tl Ay
7t -2 A 1991,24.161-70

7} 23k, 214 F. Bileaflet mechanical valve| @ A% D&
2] 1993;26:677-85

ZAE, Wiy AN T 5. ASNETate) x| ks o F
2] 1992;25:158-66

Bl
08

iy

=

¥




