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أثر نوع بدلة الصمام على النتائج القلبية الوعائية لمرضى الغسيل المزمن
جميل حاج �شاهين، زياد �سعيد دحدوح، طوني عبدالم�سيح

الكلوي.  بالغ�سيل  الذين يعالجون  الكلوي  الف�شل  البديل في مر�ضى  ال�صمام  �إختيار  �إلى  المر�شدة  البيانات  تعار�ض في  الملخ�ص: يوجد 
قررنا البحث، بعد مراجعة الدرا�سات المتعلقة المن�شورة، عن �أف�ضل بديل لل�صمام في مر�ضى الغ�سيل الكلوي المزمن. مجموعة 9 درا�سات 
�إ�ستعادية قارنت نتائج نوعين من ال�صمامات، �أظهرت نتائج مت�شابهة و�أبرزت �آمان �إ�ستخدام ال�صمامات البيولوجية في مر�ضى الغ�سيل 
الكلوي المزمن. لقد تغيرت معايير �إختيار ال�صمامات البديلة عبر الزمن، لفترة طويلة كان يعتقد �أن �صمامات الأن�سجة تخ�ضع للتكل�س 
المبكر ب�سبب خلل �إ�ستقلاب الكال�سيوم في مر�ضى الف�شل الكلوي في المراحل المت�أخرة. النزف كان �أكثر الم�ضاعفات المتعلقة بال�صمامات 
ويمثل �أكبر ق�صور لإ�ستخدام ال�صمامات الميكانيكية. �أو�ضحت درا�ستان �أن زرع ال�صمامات الميكانيكية كان له ميزة البقاء لعمر �أطول 
للمر�ضى. يمكن الإ�ستنتاج ب�أن جراحين القلب يجب �ألا يترددوا في زرع ال�صمامات البيولوجية لأن تلف هذه ال�صمامات يعتبر حالات 
فردية وغير منت�شر في هذه المجموعة من المر�ضى. �إختيار ال�صمام البديل يجب �أن يكون مبنى على نف�س المعايير المطبقة على المر�ضى  

الذين لا يعانون من الف�شل الكلوي. 
مفتاح الكلمات: غ�سيل كلوي، بدلات ال�صمام القلبي، بدلات بيولوجية، بدلات وغر�سات، تحليل.

abstract: There is conflicting evidence guiding valve prosthesis selection in patients with end-stage renal disease 
on dialysis. We sought to determine, after reviewing the relevant literature, the best valve substitute in patients 
on chronic dialysis. A total of 9 retrospective studies compared the outcomes of two valves, showing similar 
results and highlighting the safety of implanting bioprostheses in patients on chronic dialysis. Standards of valve 
selection have changed over time; it has long been believed that tissue valves undergo premature degeneration due 
to calcium metabolism derangements in patients with end-stage renal disease. Bleeding was the most common 
valve-related complication and represented a major drawback of mechanical valves. Two studies demonstrated 
a survival advantage in favour of mechanical prostheses. It can be concluded that surgeons should not hesitate 
to implant bioprostheses because singular valve decomposition would be uncommon in this patient population. 
Prosthesis selection should be based on the same criteria as those used for non-dialysis patients. 

Keywords: Renal Dialysis; Heart Valve Prostheses; Bioprostheses; Prostheses and Implants, analysis.
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Impact of Valvular Prosthesis Type on  
Cardiovascular Outcomes in Patients on 

Chronic Dialysis
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The best valve substitute in patients 
on chronic dialysis undergoing valve 
replacement surgery is still a matter of 

ongoing debate. When choosing a mechanical valve, 
the preservation and durability of the biological 
components of a bioprosthesis should be weighed 
against the risk of life-threatening bleeding or major 
thrombo-embolism generally linked to the use of 
life-long anticoagulants.

Methods
The standards of valve selection have changed 
over time. It has long been believed that tissue 

valves undergo premature degeneration due to the 
derangements in calcium metabolism in patients 
with end-stage renal disease. This is based on a 
report by Lamberti who described two patients 
with accelerated degeneration of their bioprosthetic 
valves.1

In 1998, American College of Cardiology/
American Heart Association (ACC/AHA)  
guidelines recommended the use of mechanical 
valves in patients on dialysis. However, 7 
retrospective studies from North America and two 
from Japan specifically compared the outcomes of  
the two valves and showed similar results, 



highlighting the safety of implanting a bioprosthesis 
in patients on chronic dialysis.2–10 Recently, 
accumulating data supporting the very low 
incidence of rapid tissue valve degeneration in 
dialysis patients has been taken into consideration, 
and the 2006 ACC/AHA practice guidelines do not 
specify the best choice for valve replacement in 
dialysis patient. 

To provide the best evidence to address this 
issue, a literature review of the most relevant 
studies was performed using PubMed. The most 
relevant papers treating this problem are listed and 
summarised in Table 1.

Results
Lucke et al. reviewed 19 consecutive patients with 
end-stage renal disease from a single institution 
who had undergone aortic, mitral or aorto-
mitral valve replacement.2 The mechanical valve 
patients (n = 10) had a significantly higher rate of 
postoperative cerebrovascular events or bleeding 
complications than the bioprosthetic patients (n 
= 9). No subsequent reoperations were required 
for biological valve failure. The overall estimated 
Kaplan-Meier survival was 42 ± 14% at 60 months.

Kaplon et al., from the Cleveland Clinic 
Foundation, found comparable results for both 
types of valves when reviewing 42 patients 
on preoperative dialysis undergoing valve 
replacements;3 17 received mechanical valves and 
25 received a bioprosthesis. Of the 25 fitted with 
bioprosthetic valves, 4 required reoperation with 
one admitted for mitral bioprosthesis degeneration. 
Prosthetic valve-related complications and survival 
were similar for both mechanical and bioprosthetic 
valves. 

Herzog et al. reviewed the US Renal Data System 
database. Dialysis patients (n = 5,858) hospitalised 
for heart valve replacement surgery were the 
subjects of the study.4 Tissue valves were used in 
881 patients (15%). Aortic valve replacement was 
performed in 58%, mitral valve replacement in 32%, 
and combined aortic and mitral valve replacement in 
10%. There was no significant difference in survival 
related to type of valve. The two-year survival rate 
was 39.7 ± 3.5% with tissue valves versus 39.7 ± 1.4% 
for non-tissue valves.

Brinkman et al. found that the choice of valve 
substitute used in dialysis patients did not influence 

early and late survival; however, with a mechanical 
valve there were a six-fold higher incidence of late 
bleeding or stroke in patients on dialysis.5

 Chan et al. investigated the results of 69 valve 
replacements in patients with end-stage renal 
disease.6 One case of structural valve deterioration 
(SVD) occurred in the bioprosthesis group, 
requiring reoperation at 95 months after surgery. 
A survival advantage was observed in favour of 
mechanical prostheses at 5 years. Nevertheless, 
composites of complications were similar between 
the two groups. 

Toole et al. reviewed 50 dialysis patients 
undergoing left-sided valve replacement.7 The 
tissue valve group had significantly higher Kaplan-
Meier freedom from valve-related morbidity and 
mortality at three years. Freedom from reoperation 
was not significantly different.

 Filsoufi et al. analysed data from 155 patients 
with renal failure who underwent left-sided valve 
surgery, of whom 108 patients were on chronic 
dialysis.8 Regarding the type of prosthesis, hospital 
mortality and freedom from reoperation were 
similar in patients with mechanical and biological 
valves. 

Umezu et al. analysed data from 63 consecutive 
dialysis patients who underwent valvular surgery.9 

The mechanical group had a higher rate of bleeding 
events but there was no SVD up to the 5-year follow-
up. However, both mechanical and bioprosthetic 
valve patients had similar survival and event-free 
rates. 

Tanaka et al. performed a retrospective review on 
73 aortic valve replacements for dialysis patients.10 

No SVD of the bioprosthesis was seen in this series. 
Valve-related complications were documented in 
12 of 44 patients in the mechanical valve group and 
in 2 of 21 patients in the bioprosthesis group. The 
all-cause survival rate of patients with bioprosthesis 
was significantly worse than that of patients with 
mechanical valves.

Discussion
A major concern of cardiovascular surgical teams 
when implanting a bioprosthesis in a patient on 
dialysis is SVD, and many papers have been written 
on the subject. However, none of the studies have 
been randomised controlled trials. Only 4 cases of 
SVD requiring reoperation (at 10-96 months after 

Impact of Valvular Prosthesis Type on Cardiovascular Outcomes in Patients on Chronic Dialysis

582 | SQU Medical Journal, November 2013, Volume 13, Issue 4



Impact of Valvular Prosthesis Type on Cardiovascular Outcomes in Patients on Chronic Dialysis

583 | SQU Medical Journal, November 2013, Volume 13, Issue 4

C
om

m
en

ts
 a

nd
co

nc
lu

si
on

s

Li
ttl

e 
in

sig
ht

 in
to

 th
e 

ac
tu

al
 c

au
se

 o
f  

ad
ve

rs
e 

su
rv

iv
al

 o
f d

ia
ly

sis
 p

at
ie

nt
s a

fte
r V

R.
 D

ec
isi

on
 

on
 V

R 
ty

pe
 b

as
ed

 o
n 

cl
ai

m
s d

at
a.

 C
ur

re
nt

 
pr

ac
tic

e 
gu

id
el

in
es

 o
f u

se
 o

f B
 h

ea
rt

 v
al

ve
s i

n 
ha

em
od

ia
ly

sis
 p

at
ie

nt
s s

ho
ul

d 
be

 re
sc

in
de

d.

Re
la

tiv
el

y 
sh

or
t f

ol
lo

w
-u

p 
pe

rio
d.

 F
ol

lo
w

-u
p 

co
m

pl
et

ed
 in

 7
8%

. P
re

fe
re

nc
e 

sh
ou

ld
 b

e 
gi

ve
n 

to
 

B 
va

lv
e 

in
st

ea
d 

of
 M

 v
al

ve
 p

ro
st

he
se

s.

Lo
ng

-t
er

m
 fo

llo
w

-u
p 

av
ai

la
bl

e 
in

 o
nl

y 
46

 p
at

ie
nt

s. 
B 

va
lv

es
 a

re
 th

e 
va

lv
e 

su
bs

tit
ut

e 
of

 c
ho

ic
e.

Th
e 

st
ud

y 
en

co
m

pa
ss

es
 d

at
a 

fr
om

 4
 h

os
pi

ta
ls 

ov
er

 
27

 y
ea

rs
. V

ar
ia

bi
lit

y 
su

ch
 a

s s
ur

gi
ca

l t
ec

hn
iq

ue
 

ca
n 

in
flu

en
ce

 o
ut

co
m

es
.

Fo
llo

w
-u

p 
w

as
 1

00
%

. S
ur

ge
on

s s
ho

ul
d 

no
t 

he
sit

at
e 

to
 im

pl
an

t B
 v

al
ve

s.

Fo
llo

w
-u

p 
w

as
 a

cc
om

pl
ish

ed
 in

 9
5.

2%
. P

ro
st

he
sis

 
se

le
ct

io
n 

sh
ou

ld
 b

e 
ba

se
d 

on
 p

at
ie

nt
’s 

pr
ofi

le
 a

s 
w

el
l a

s c
rit

er
ia

 fo
r n

on
-d

ia
ly

sis
 p

at
ie

nt
s.

N
o 

st
an

da
rd

ise
d 

pr
ot

oc
ol

s u
se

d 
fo

r p
ro

st
he

sis
 

ch
oi

ce
; d

at
a 

su
bj

ec
t t

o 
in

di
vi

du
al

 su
rg

eo
n 

bi
as

es
. 

A
lso

, n
um

be
r o

f M
 v

al
ve

 re
ci

pi
en

ts
 w

as
 sm

al
l. 

U
na

cc
ep

ta
bl

y 
hi

gh
 ra

te
s o

f c
om

pl
. a

nd
 d

ea
th

 w
ith

 
M

 v
al

ve
s.

C
on

co
m

ita
nt

 p
ro

ce
du

re
s p

er
fo

rm
ed

 in
 4

9%
 o

f 
ca

se
s. 

Th
e 

ad
va

nt
ag

e 
in

 th
e 

al
l-c

au
se

 su
rv

iv
al

 
in

 fa
vo

ur
 o

f t
he

 M
 v

al
ve

 g
ro

up
 is

 d
iffi

cu
lt 

to
 

in
te

rp
re

t, 
be

ca
us

e 
th

e 
pa

tie
nt

s w
ho

 re
ce

iv
ed

 B
 

w
er

e 
sig

ni
fic

an
tly

 o
ld

er
. R

eg
ar

di
ng

 a
or

tic
 V

R,
 

di
al

ys
is 

pa
tie

nt
s c

an
 b

e 
tr

ea
te

d 
ju

st
 li

ke
 n

on
-

di
al

ys
is 

pa
tie

nt
s.

C
lin

ic
al

 o
ut

co
m

es
 li

m
ite

d 
to

 m
aj

or
 p

os
t-o

pe
ra

tiv
e 

M
BD

 a
nd

 M
RT

. N
o 

in
fo

rm
at

io
n 

on
 la

te
 c

om
pl

., 
Q

oL
 o

r c
au

se
 o

f d
ea

th
 d

ur
in

g 
fo

llo
w

-u
p.

 B
s 

sh
ou

ld
 b

e 
m

or
e 

w
id

el
y 

us
ed

 in
 p

at
ie

nt
s.

O
ve

ra
ll 

su
rv

iv
al

A
t 2

-y
ea

rs
B

: 3
9.

7 
± 

3.
5%

 / 
M

: 9
.7

 ±
 1

.4
%

P 
= 

0.
7

A
t 1

2 
m

on
th

s:
 6

0%
 ±

 1
2%

 
A

t 6
0 

m
on

th
s:

 4
2%

 ±
 1

4%

A
t 3

 m
on

th
s:

 7
2.

8%
A

t 1
 y

ea
r:

 6
0.

5%
 

A
t 6

 y
ea

rs
: 1

5.
9%

A
t 5

 y
ea

rs
B

: 2
1.

9 
± 

7.
1%

 / 
M

: 5
2 

± 
12

.9
%

P 
= 

0.
02

99

A
t 3

 y
ea

rs
B

: 3
6%

 / 
M

: 5
0%

A
t 5

 y
ea

rs
B

: 2
7%

 / 
M

: 3
3%

P 
= 

0.
3

Su
rv

iv
al

 r
at

e 
at

 m
id

te
rm

 
B

 =
 M

P 
= 

0.
87

Ev
en

t-
fr

ee
 r

at
e 

at
 m

id
te

rm
 

B
 =

 M
P 

= 
0.

27

3-
ye

ar
 F

 fr
om

 V
/R

 M
B

D
 a

nd
 M

RT
B

: 6
9.

9 
± 

9%
 / 

M
: 3

7 
± 

14
 %

P 
= 

0.
03

7

5-
ye

ar
 a

ll-
ca

us
e 

su
rv

iv
al

 r
at

e
M

 b
et

te
r t

ha
n 

B
P 

= 
0.

00
1

5-
ye

ar
 V

/R
 s

ur
vi

va
l r

at
e

B
 =

 M
P 

= 
0.

20
2

A
t 5

 y
ea

rs
B

: 4
2.

4 
± 

11
%

 / 
M

: 5
5 

± 
8%

P 
= 

0.
44

B
le

ed
in

g 
 a

nd
 th

ro
m

bo
-

em
bo

lic
 e

ve
nt

s

N
/R

B
: n

on
e

M
: a

ll

St
ro

ke
 

B
: 4

 / 
M

: 8
 

B
le

ed
in

g 
B

: 1
 / 

M
: 1

3 

5-
ye

ar
 F

 fr
om

  V
/R

 c
om

pl
.

B
: 8

2.
8 

± 
8.

1%
 / 

M
: 7

6.
4 

± 
12

%
P 

= 
0.

58

St
ro

ke
B

: 1
 / 

M
: 2

 
5-

ye
ar

 F
 fr

om
 h

ae
m

or
rh

ag
e

B
: 8

1%
 / 

M
: 7

6%
P 

= 
0.

5

B
le

ed
in

g
B

: 5
 / 

M
: 1

3

3-
ye

ar
 F

 fr
om

 V
/R

 M
B

D
B

: 7
4 

± 
9%

 / 
M

: 4
2 

± 
16

%
P 

= 
0.

04
3

B
le

ed
in

g
B

: 1
 / 

M
: 6

St
ro

ke
B

: 1
 / 

M
: 4

5-
ye

ar
 F

 fr
om

 r
eo

pe
ra

ti
on

B
: 5

1 
± 

10
%

 / 
M

: 5
5 

± 
8%

P 
= 

0.
75

B
 fa

ilu
re

N
/R

1 
ao

rt
ic

 a
fte

r 
15

6 
m

on
th

s 
(n

ot
 re

qu
iri

ng
 

re
op

er
at

io
n)

1 
m

itr
al

 
fa

ilu
re

 a
fte

r 
54

 m
on

th
s; 

1 
ao

rt
ic

 fa
ilu

re
 

af
te

r 1
5 

m
on

th
s

1 
m

itr
al

 
fa

ilu
re

 a
fte

r 9
5 

m
on

th
s

1 
m

itr
al

 
fa

ilu
re

 a
fte

r 1
0 

m
on

th
s

3 
fo

r a
llo

gr
af

t 
en

do
ca

rd
iti

s

N
on

e

1 
fa

ilu
re

 a
fte

r 
11

 m
on

th
s 

hy
pe

r-
PT

H

N
on

e

N
on

e

M
ea

n 
fo

llo
w

-u
p

18
.8

 ±
 2

2.
5 

m
on

th
s

32
 ±

 5
3 

m
on

th
s

N
/R

B
: 6

8.
4 

pa
tie

nt
-y

M
: 6

0.
4 

pa
tie

nt
-y

B
: 2

.3
 ±

 1
.2

 
ye

ar
s

M
: 3

.4
 ±

 2
.5

 
ye

ar
s

49
 m

on
th

s

B
: 2

1.
4 

± 
18

 
m

on
th

s
M

: 1
9.

4 
± 

21
 

m
on

th
s

42
 ±

 3
1 

m
on

th
s

3.
9 

± 
2.

5 
ye

ar
s

N
um

be
r 

or
 %

 ; 
M

ea
n 

ag
e 

in
 

ye
ar

s

B
: 8

81
 ; 

N
/R

 
M

: 4
,9

77
 ; 

N
/R

B
: 9

 ; 
56

.5
M

: 1
0 

; 5
6.

6

B
: 2

9 
; 6

2.
2 

± 
13

M
: 4

3 
; 3

.4
 ±

 1
3

B
: 4

7 
; 6

4.
7 

± 
14

M
: 2

2 
; 5

5.
5 

± 
12

B
: 2

5 
; 5

9 
± 

15
M

: 1
7 

; 5
4 

± 
18

B
: 2

2 
; 6

1.
5 

± 
7.

7
M

: 3
7 

; 5
6.

5 
± 

9.
4

B
: 3

3 
; 5

3 
M

: 1
7 

; 5
1

B
: 2

2 
; 7

3.
4 

± 
4.

2
M

: 5
1 

; 6
1.

5 
± 

7.
9

B
: 4

1%
 ; 

67
 ±

 1
2

M
: 3

2%
 ; 

55
 ±

 1
4

A
or

ti
c/

M
it

ra
l/

A
or

to
-

m
it

ra
l

3,
39

8/
 

1,
87

5/
58

5

12
/5

/2

55
/3

7/
0

3 
tr

ic
us

pi
d

40
/2

2/
0

7 
m

ul
tip

le

27
/1

1/
4

44
/1

3/
7

31
/2

9

73
/0

/0

N
/R

A
ut

ho
r 

an
d 

st
ud

y 
pe

ri
od

 
O

ve
ra

ll 
pa

ti
en

ts

H
er

zo
g,

 et
 a

l.4  1
97

8–
19

98
5,

85
8

Lu
ck

e,
 et

 a
l.2  1

97
9–

19
94

19 Br
in

km
an

, e
t a

l.5  1
98

5–
20

00
72

 (7
4 

V
R)

C
ha

n,
 et

 a
l.6 

19
85

–2
00

0
69 K

ap
lo

n,
 et

 a
l.3  1

98
6–

19
98

42 U
m

ez
u,

 et
 a

l.9  1
99

0–
20

07
63

 (6
4 

V
R)

To
ol

e,
 et

 a
l.7  1

99
1–

20
04

50
 (6

0 
V

R)

Ta
na

ka
, e

t a
l.10

 1
99

5–
20

07
73

 

Fi
ls

ou
fi,

 et
 a

l.8  1
99

8–
20

06
G

 1
: 4

7 
N

D
D

RF
 

G
 2

: 1
08

 d
ia

ly
si

s
B 

= 
bi

op
ro

sth
es

is;
 M

 =
 m

ec
ha

ni
ca

l; 
V

R 
= 

va
lv

e r
ep

la
ce

m
en

t; 
N

/R
 =

 n
ot

 re
co

rd
ed

; p
at

ien
t-y

 =
 p

at
ien

t-y
ea

r; 
F 

= 
fre

ed
om

;V
/R

 =
 va

lv
e-

re
la

te
d;

 co
m

pl
. =

 co
m

pl
ica

tio
ns

; H
yp

er
-P

TH
 =

 h
yp

er
pa

ra
th

yr
oi

di
sm

; M
BD

 =
 m

or
bi

di
ty

; M
RT

 =
 m

or
ta

lit
y; 

G
 =

 gr
ou

p;
 N

D
D

RF
 =

 n
on

-d
ia

ly
sis

-d
ep

en
de

nt
 re

na
l f

ai
lu

re
; Q

oL
 =

 q
ua

lit
y o

f l
ife

.

Ta
bl

e 1
: L

ite
ra

tu
re

 re
vi

ew
 co

m
pa

ri
ng

 th
e o

ut
co

m
es

 o
f b

io
pr

os
th

es
is

 ve
rs

us
 m

ec
ha

ni
ca

l v
al

ve
 re

pl
ac

em
en

t i
n 

pa
tie

nt
s w

ith
 en

d-
st

ag
e r

en
al

 d
is

ea
se

 o
n 

ch
ro

ni
c d

ia
ly

si
s



Jamil Hajj-Chahine, Ziad S. Dahdouh and Tony Abdel-Massih

Technical Note | 584

C
om

m
en

ts
 a

nd
co

nc
lu

si
on

s

Li
ttl

e 
in

sig
ht

 in
to

 th
e 

ac
tu

al
 c

au
se

 o
f  

ad
ve

rs
e 

su
rv

iv
al

 o
f d

ia
ly

sis
 p

at
ie

nt
s a

fte
r V

R.
 D

ec
isi

on
 

on
 V

R 
ty

pe
 b

as
ed

 o
n 

cl
ai

m
s d

at
a.

 C
ur

re
nt

 
pr

ac
tic

e 
gu

id
el

in
es

 o
f u

se
 o

f B
 h

ea
rt

 v
al

ve
s i

n 
ha

em
od

ia
ly

sis
 p

at
ie

nt
s s

ho
ul

d 
be

 re
sc

in
de

d.

Re
la

tiv
el

y 
sh

or
t f

ol
lo

w
-u

p 
pe

rio
d.

 F
ol

lo
w

-u
p 

co
m

pl
et

ed
 in

 7
8%

. P
re

fe
re

nc
e 

sh
ou

ld
 b

e 
gi

ve
n 

to
 

B 
va

lv
e 

in
st

ea
d 

of
 M

 v
al

ve
 p

ro
st

he
se

s.

Lo
ng

-t
er

m
 fo

llo
w

-u
p 

av
ai

la
bl

e 
in

 o
nl

y 
46

 p
at

ie
nt

s. 
B 

va
lv

es
 a

re
 th

e 
va

lv
e 

su
bs

tit
ut

e 
of

 c
ho

ic
e.

Th
e 

st
ud

y 
en

co
m

pa
ss

es
 d

at
a 

fr
om

 4
 h

os
pi

ta
ls 

ov
er

 
27

 y
ea

rs
. V

ar
ia

bi
lit

y 
su

ch
 a

s s
ur

gi
ca

l t
ec

hn
iq

ue
 

ca
n 

in
flu

en
ce

 o
ut

co
m

es
.

Fo
llo

w
-u

p 
w

as
 1

00
%

. S
ur

ge
on

s s
ho

ul
d 

no
t 

he
sit

at
e 

to
 im

pl
an

t B
 v

al
ve

s.

Fo
llo

w
-u

p 
w

as
 a

cc
om

pl
ish

ed
 in

 9
5.

2%
. P

ro
st

he
sis

 
se

le
ct

io
n 

sh
ou

ld
 b

e 
ba

se
d 

on
 p

at
ie

nt
’s 

pr
ofi

le
 a

s 
w

el
l a

s c
rit

er
ia

 fo
r n

on
-d

ia
ly

sis
 p

at
ie

nt
s.

N
o 

st
an

da
rd

ise
d 

pr
ot

oc
ol

s u
se

d 
fo

r p
ro

st
he

sis
 

ch
oi

ce
; d

at
a 

su
bj

ec
t t

o 
in

di
vi

du
al

 su
rg

eo
n 

bi
as

es
. 

A
lso

, n
um

be
r o

f M
 v

al
ve

 re
ci

pi
en

ts
 w

as
 sm

al
l. 

U
na

cc
ep

ta
bl

y 
hi

gh
 ra

te
s o

f c
om

pl
. a

nd
 d

ea
th

 w
ith

 
M

 v
al

ve
s.

C
on

co
m

ita
nt

 p
ro

ce
du

re
s p

er
fo

rm
ed

 in
 4

9%
 o

f 
ca

se
s. 

Th
e 

ad
va

nt
ag

e 
in

 th
e 

al
l-c

au
se

 su
rv

iv
al

 
in

 fa
vo

ur
 o

f t
he

 M
 v

al
ve

 g
ro

up
 is

 d
iffi

cu
lt 

to
 

in
te

rp
re

t, 
be

ca
us

e 
th

e 
pa

tie
nt

s w
ho

 re
ce

iv
ed

 B
 

w
er

e 
sig

ni
fic

an
tly

 o
ld

er
. R

eg
ar

di
ng

 a
or

tic
 V

R,
 

di
al

ys
is 

pa
tie

nt
s c

an
 b

e 
tr

ea
te

d 
ju

st
 li

ke
 n

on
-

di
al

ys
is 

pa
tie

nt
s.

C
lin

ic
al

 o
ut

co
m

es
 li

m
ite

d 
to

 m
aj

or
 p

os
t-o

pe
ra

tiv
e 

M
BD

 a
nd

 M
RT

. N
o 

in
fo

rm
at

io
n 

on
 la

te
 c

om
pl

., 
Q

oL
 o

r c
au

se
 o

f d
ea

th
 d

ur
in

g 
fo

llo
w

-u
p.

 B
s 

sh
ou

ld
 b

e 
m

or
e 

w
id

el
y 

us
ed

 in
 p

at
ie

nt
s.

O
ve

ra
ll 

su
rv

iv
al

A
t 2

-y
ea

rs
B

: 3
9.

7 
± 

3.
5%

 / 
M

: 9
.7

 ±
 1

.4
%

P 
= 

0.
7

A
t 1

2 
m

on
th

s:
 6

0%
 ±

 1
2%

 
A

t 6
0 

m
on

th
s:

 4
2%

 ±
 1

4%

A
t 3

 m
on

th
s:

 7
2.

8%
A

t 1
 y

ea
r:

 6
0.

5%
 

A
t 6

 y
ea

rs
: 1

5.
9%

A
t 5

 y
ea

rs
B

: 2
1.

9 
± 

7.
1%

 / 
M

: 5
2 

± 
12

.9
%

P 
= 

0.
02

99

A
t 3

 y
ea

rs
B

: 3
6%

 / 
M

: 5
0%

A
t 5

 y
ea

rs
B

: 2
7%

 / 
M

: 3
3%

P 
= 

0.
3

Su
rv

iv
al

 r
at

e 
at

 m
id

te
rm

 
B

 =
 M

P 
= 

0.
87

Ev
en

t-
fr

ee
 r

at
e 

at
 m

id
te

rm
 

B
 =

 M
P 

= 
0.

27

3-
ye

ar
 F

 fr
om

 V
/R

 M
B

D
 a

nd
 M

RT
B

: 6
9.

9 
± 

9%
 / 

M
: 3

7 
± 

14
 %

P 
= 

0.
03

7

5-
ye

ar
 a

ll-
ca

us
e 

su
rv

iv
al

 r
at

e
M

 b
et

te
r t

ha
n 

B
P 

= 
0.

00
1

5-
ye

ar
 V

/R
 s

ur
vi

va
l r

at
e

B
 =

 M
P 

= 
0.

20
2

A
t 5

 y
ea

rs
B

: 4
2.

4 
± 

11
%

 / 
M

: 5
5 

± 
8%

P 
= 

0.
44

B
le

ed
in

g 
 a

nd
 th

ro
m

bo
-

em
bo

lic
 e

ve
nt

s

N
/R

B
: n

on
e

M
: a

ll

St
ro

ke
 

B
: 4

 / 
M

: 8
 

B
le

ed
in

g 
B

: 1
 / 

M
: 1

3 

5-
ye

ar
 F

 fr
om

  V
/R

 c
om

pl
.

B
: 8

2.
8 

± 
8.

1%
 / 

M
: 7

6.
4 

± 
12

%
P 

= 
0.

58

St
ro

ke
B

: 1
 / 

M
: 2

 
5-

ye
ar

 F
 fr

om
 h

ae
m

or
rh

ag
e

B
: 8

1%
 / 

M
: 7

6%
P 

= 
0.

5

B
le

ed
in

g
B

: 5
 / 

M
: 1

3

3-
ye

ar
 F

 fr
om

 V
/R

 M
B

D
B

: 7
4 

± 
9%

 / 
M

: 4
2 

± 
16

%
P 

= 
0.

04
3

B
le

ed
in

g
B

: 1
 / 

M
: 6

St
ro

ke
B

: 1
 / 

M
: 4

5-
ye

ar
 F

 fr
om

 r
eo

pe
ra

ti
on

B
: 5

1 
± 

10
%

 / 
M

: 5
5 

± 
8%

P 
= 

0.
75

B
 fa

ilu
re

N
/R

1 
ao

rt
ic

 a
fte

r 
15

6 
m

on
th

s 
(n

ot
 re

qu
iri

ng
 

re
op

er
at

io
n)

1 
m

itr
al

 
fa

ilu
re

 a
fte

r 
54

 m
on

th
s; 

1 
ao

rt
ic

 fa
ilu

re
 

af
te

r 1
5 

m
on

th
s

1 
m

itr
al

 
fa

ilu
re

 a
fte

r 9
5 

m
on

th
s

1 
m

itr
al

 
fa

ilu
re

 a
fte

r 1
0 

m
on

th
s

3 
fo

r a
llo

gr
af

t 
en

do
ca

rd
iti

s

N
on

e

1 
fa

ilu
re

 a
fte

r 
11

 m
on

th
s 

hy
pe

r-
PT

H

N
on

e

N
on

e

M
ea

n 
fo

llo
w

-u
p

18
.8

 ±
 2

2.
5 

m
on

th
s

32
 ±

 5
3 

m
on

th
s

N
/R

B
: 6

8.
4 

pa
tie

nt
-y

M
: 6

0.
4 

pa
tie

nt
-y

B
: 2

.3
 ±

 1
.2

 
ye

ar
s

M
: 3

.4
 ±

 2
.5

 
ye

ar
s

49
 m

on
th

s

B
: 2

1.
4 

± 
18

 
m

on
th

s
M

: 1
9.

4 
± 

21
 

m
on

th
s

42
 ±

 3
1 

m
on

th
s

3.
9 

± 
2.

5 
ye

ar
s

N
um

be
r 

or
 %

 ; 
M

ea
n 

ag
e 

in
 

ye
ar

s

B
: 8

81
 ; 

N
/R

 
M

: 4
,9

77
 ; 

N
/R

B
: 9

 ; 
56

.5
M

: 1
0 

; 5
6.

6

B
: 2

9 
; 6

2.
2 

± 
13

M
: 4

3 
; 3

.4
 ±

 1
3

B
: 4

7 
; 6

4.
7 

± 
14

M
: 2

2 
; 5

5.
5 

± 
12

B
: 2

5 
; 5

9 
± 

15
M

: 1
7 

; 5
4 

± 
18

B
: 2

2 
; 6

1.
5 

± 
7.

7
M

: 3
7 

; 5
6.

5 
± 

9.
4

B
: 3

3 
; 5

3 
M

: 1
7 

; 5
1

B
: 2

2 
; 7

3.
4 

± 
4.

2
M

: 5
1 

; 6
1.

5 
± 

7.
9

B
: 4

1%
 ; 

67
 ±

 1
2

M
: 3

2%
 ; 

55
 ±

 1
4

A
or

ti
c/

M
it

ra
l/

A
or

to
-

m
it

ra
l

3,
39

8/
 

1,
87

5/
58

5

12
/5

/2

55
/3

7/
0

3 
tr

ic
us

pi
d

40
/2

2/
0

7 
m

ul
tip

le

27
/1

1/
4

44
/1

3/
7

31
/2

9

73
/0

/0

N
/R

A
ut

ho
r 

an
d 

st
ud

y 
pe

ri
od

 
O

ve
ra

ll 
pa

ti
en

ts

H
er

zo
g,

 et
 a

l.4  1
97

8–
19

98
5,

85
8

Lu
ck

e,
 et

 a
l.2  1

97
9–

19
94

19 Br
in

km
an

, e
t a

l.5  1
98

5–
20

00
72

 (7
4 

V
R)

C
ha

n,
 et

 a
l.6 

19
85

–2
00

0
69 K

ap
lo

n,
 et

 a
l.3  1

98
6–

19
98

42 U
m

ez
u,

 et
 a

l.9  1
99

0–
20

07
63

 (6
4 

V
R)

To
ol

e,
 et

 a
l.7  1

99
1–

20
04

50
 (6

0 
V

R)

Ta
na

ka
, e

t a
l.10

 1
99

5–
20

07
73

 

Fi
ls

ou
fi,

 et
 a

l.8  1
99

8–
20

06
G

 1
: 4

7 
N

D
D

RF
 

G
 2

: 1
08

 d
ia

ly
si

s

the initial valve replacement surgery) were identified 
from the 9 retrospective studies.2–10 Of note, the 
mean follow-up of each study was relatively short; 
therefore, definite conclusions about the long-
term performance of tissue valves in this patient 
population cannot be drawn. 

Bleeding was the most common valve-related 
complication, representing a major drawback of 
mechanical valves. Thromboembolic events were 
reported in 35 patients, of whom 31 received 
mechanical prostheses. A total of 7 of the 9 studies 
did not demonstrate a survival difference according 
to prosthesis type. The remaining two studies 
demonstrated a survival advantage in favour of 
mechanical prostheses.6,10 However, patients who 
received bioprosthetic valves were older and more 
likely to have had a previous myocardial infarction 
or to have received concomitant coronary artery 
bypass grafting. 

Recently, Chan et al. performed a systematic 
review and meta-analysis of valve replacement in 
patients on dialysis.11 In 9 studies published from 
1997 to 2010, no difference in survival was observed 
between the valve types (bioprosthesis versus 
mechanical prosthesis; hazard ratio 1.3, 95% CI 1.0–
1.9, P = 0.09). However, bioprosthetic valves were 
associated with fewer valve-related complications 
compared with mechanical prostheses (odds ratio 
0.4, 95% CI 0.2–0.7, P = 0.002). They concluded 
that there was no survival difference following 
valve replacement with either bioprosthesis or 
mechanical prosthesis in patients on dialysis.

More recently, Pai et al. published their review 
on the same subject. They found 8 relevant 
retrospective studies and concluded that there was 
no significant difference in the results and survival 
between patients receiving a mechanical and those 
receiving a bioprosthetic valve.12 However, bleeding 
complications were more common with mechanical 
valves.

Conclusion
It can be concluded that dialysis patients after 
cardiac valve replacement suffer poor midterm 
and long-term survival rates. Therefore, due to the 
limited life expectancy of these patients, physicians 
should not hesitate to implant bioprosthetic valves 
because SVD will be uncommon in this patient 

population. Prosthesis selection should be based on 
the same criteria used for non-dialysis patients.
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