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Effect of Modified Ulirafiltration on Pediatric Open Heart Surgery
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Total body water is increased after cardiopulmonary bypass resulting in tissue edema and
organ dysfunction. Ultrafiltration has been used to reduce this accumulation of water. We
have carried out a prospective randomized study in 17 children undergoing open heart
surgery, comparing modified ultrafiltrationMUF) with nonfiltered controls. MUF was carried
out for about 10 minutes after completion of cardiopulmonary bypass to a hematocrit 36~
42%. Blood loss, blood transfused, hemodynamics, and laboratory data were recorded for 24
hours postoperatively. The results were analyzed using Mann-Whitney U test, comparing
controls(n=7) to ultrafiltered(n=10). There was no death in each group. The mean filtrate
volume(ml/kg) was 42(30~68). Blood loss(ml/kg/24hr) was 14.5 mean(4.0~26.6) in controls
versus 12.1 mean(6.0~21.5) in MUEF(P>0.05) ; blood transfused(ml/kg/24hr) was 9.4 mean
(6.0~36.3) in controls versus 3.4 mean(0~11.4) in MUF(P<0.05). There was rise in arterial
blood pressure during MUF. Percent rise of systolic blood pressure was 4.2(0~11.7) in
controls versus 19.8(7.0~36.9) in MUF(P=0.001). Percent rise of diastolic blood pressure was
10.0(1.6~20.8) in controls versus 30.6(5.8~73.3) in MUF(P<0.05). Platelet count, fibrinogen,
and oncotic pressure rose after MUF. No complications directly attributable to the ultrafil-
tration were observed. Conclusively, MUF is safe, effective means of removing body water
and beneficial to hemodynamics. ‘

(Korean J Thorac Cardiovasc Surg 1998;31:1-6)
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Table 1. Summary of patient and operative data

Age(month) 21. 4+5 4 25.1%+6.2
Body weight(kg) 11.2+39 10.8+4.2
Disease

VSD 7 5

ASD 1 2

PAVSD 1 0

PA with IVS 1 0
TPT(min) 68.5+33.7 52.0%£22.%
ACC(min) 379+21.5 205+124
MUEF : Modified ultrafiltration
VSD : Ventricular septal defect
ASD : Atrial septal defect
PAVSD : partial atrioventricular septal defect
PA : Pulmonary atresia
IVS : Intact ventricular septum
TPT : Total pump time
ACC : Aortic cross clamp
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Fig. 2. Changes in systolic blood pressure occuring between
the time when the patient is just weaned from
cardiopulmonary bypass(CPB) until the end of the first 15
minute period after CPB. During this period the ultrafilterd
patients have completed the period of ultrafiltration..
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Table 2. Hemodynamlos change

Varlable 1

% rise in systolic BP 19.8+9.7 42+37 0.01
% rise in diastolic BP  30.6+19.9 10.0x6.8 <0.05
% fall in CVP 224+99 72+.50 0.001
% fall in HR 11.9+2.9 0.0*+3.1 <0.0001
MUF : Modified ultrafiltration

BP : Blood pressure

CVP : Central venous pressure

HR : Heart rate

Table 3. Laboratory data

Variableswk i ' MUF group Control group P
Recovery of bloo

components(% recovery)

platelet 48.6£21.2 27.1%x10.4 <0.05
fibrinogen 157.6£51.0 109.020.5 <0.05
Percent rise in oncotic 171.6%£32.3 1222+11.2 <0.05

pressure

MUF : Modified ultrafiliration

7o) 30.6£19.9%, HETO| 100T68% F oz
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Table 4. Clinical course

TR
T o A
ut%dﬂ
4 2=
=
= ® .
ﬂﬂ‘_o_l
AN
! A~
ol
%O_EL&F
Y ==
o
oMEAmeo
oﬁoMﬂ.
w®ON
LILO#E
o T
\WHC‘.*;ATI
ﬂ%ﬂ%af
T o A
R
oy T W
& ¢ =
Eolu*w,.,ma
HOH
g =
= X ek
B o
g L,
> AR
G
'a 3"}
=
c o
VANIVAN
o
=
2| »n
gh| wn
—_| %~
of H o
B 5
[l *®
o <t
O
v
91
H o«
Y
3 =
IS
£
£
5 ~
E &
£ 3
o B
£ 3
3o
S

ol A&

~

z

A 7Eol 22

8.3+8.2 >0.05

74+44

Postoperative stay(day)

o] FAY, dnEIHES} 18%0)

&

ol
ll

MUF : Modified ultrafiltration

Icu

THIAZI A, =g Adleta 7ML kel A

2 =
= ]

‘;H

A positive nitrogen balance

A

o
=

. Intensive care unit

5)0] 1A o]

TrAoFE A,

=
=

prel &

)

we
e

A BT A & L Wt

!

A A

L.
]

e 19284 Brul”ef <} A

9902, 1950320 oA YAl AE=] Asigie.

s

Aol o

e

1970 ] Q) AR gl o] &5 7] AlFalgdnd, 1980 ¢l o]
2ol dopfiledn HL=7) AlFEic Al

< o9

25 A9om RIS, ol2 g Astel] daA

T

=
o

)}
)
SaelAre

o]
)
3 ol
= 7
of <& thrombolytic agent2] A|A'"2 Aw= 5 gk A=

259

o] dazel ulste] zAzTolH F2s}A

oj ol
T

Zolet. Zo o]

T
p

SEER

=]
R

B L CEET R P

L.
\_

o[ g3te] o3t}

Aoltt, welr o 2 Z (effluent side)o]| |

2 8 APt Sl

transmembrane pressure, blood flow rate, depth of pores, number

of pores, size of poresel] <]l 24 =

toxic compound®} AA T2 AFR|e] A

ks

A &85 B4

A}=Fo] 5000 dalton Z7]2} A

$744 AAD 4 ek wekal $AF0] 1000 dalton °]3he]

—

<P
i
=

R

HE 4 gleh Hiows "9 dTelMe 2%

kA =9k "ol 40%7}

of 7}

= o
e

sodium, potassium, chloride, urea, creatinine, glucose

s
OMWO
o TK
32
Mu.,i;_@.
WM 4
ﬂ@ﬁ
wir =
N&M_,T_
ﬁoﬂuw
T oo M
;ATIMH
o =
IR -
AERIER T
Muﬂui
R
<% 5
ﬂuﬂvroﬁ_m
cllo
m o o
ATﬂ,qu
M~ ®
o8

<

)

=y

ek

xo
T

=
[<)

=7] 4%}, albumin, hemoglobin, fibrinogen

S

FATpRE xejp]e] A B xolz AbRe] we

ThkE Bylvh #E Als ez

=
°

7t 15%, 20%

1
7}

o

tumor necrosis factor- ¢,

El

=
=1

=74

o
o

=]

s
cytokinine, interleukin, myocardial depressant factor

o=
X3

L
.

s

o] ¢

=
[

oNBF AslE e

w WA % ol
g T TR
I.WEQL_zE\\@“,ﬂ
— %o
12257
oo W o WP
T o Ko i o
]W.No__o o
TRETE
W ;B
ﬂ .
T oD
WMo 5w o
of of © ioyﬂ
z_.a_amu%
ﬂ%#ﬂuﬂ%
o _fwﬂﬂa..,@
TR ogo W
R
e W
o
Ma,ﬁmﬁﬂ%%
o £ 10
R ™ ™
w oA oo o o
S
L &Ko .o
Pty
o
< B
ﬂva_.]i
TR D ™
_ixﬁﬁuﬂ_ml
' WO "
.o,olo—Eu o7
B J
IrEw
BN g
,mﬂ_—on_ oo w
woom X
Liard
o] \M..A
\Ol‘%‘_ﬂ.”.Q#Oﬂ
" M BOR
W T o A
‘.—HAI‘I'
s
drw,mﬂp_i,ﬂ
Py ﬂ‘m..mlw_mu
MHZHJ_AIO_ o
- _A_lﬂ,WLOML_L
owpoor AR W



A
1998;31:1-6

o,
ok
ﬂ
1)
&
)
o
FF
g2
lo
*
£ g
o &
2N
>
o
j& of¥
LU
o Iy
fr He
£ o
oy

Roofy 3L oot b
oo rlr L oM

sk Ho
2
i
2
ok

B
e

gy
Om oflt
< rE ooy
>,
>,
J el
ul
o H g
o,
X
=
of,
=
[
R
o
i
r g
b
o]
pNg

>
[ H‘I ’
>
ofo I
o3k
e
>
do,
o2
iR
P>
e
R

4

N

do oo 2

N
-

(L=

A 2
fot
coh
XN,
©
nf
N
N,

of)
o
N
i
2
>,
N
o]
e
=
l"ﬁ

o
o,
rir
e
=)
Ny
T&
o
R
>
il
lo
olb,
:10
o M
o

N
©,
- WE'
N
&L 3%
of
ek
>
>
2
e
N
)
o
2
rj\g
~
>
2
>
O
oy
L for

Ho
E Lo
ol ok
)
-
N
N
i 2
32

+ =AM E AAed e 178 AolEAE giate
2 w8 Fq581S AH3 2437 108, 2T 782 U
ol Wy Zojapye] FAE wlm BAY ogd 22
AEE 49t
L W¥ Foapygs Al 2997479 dageds Fo9&

B3 28T A7l RYT, FEFL 2o Tl

o8tA A glck
2. ZojAfolA WY FRHE AgEE £330 9 ojg

usgte] 378 2o

3. Zelzzol o] vls) Lawe, Heluelwd, @
TP 3718 By

4 2AFTH GrFAA 557 o122 FRAL AL
7 9 AL A7 Q3

5. 99 Zelahyl AYel B Y

10.

11.

12.

13.

. Romagnoli

. Magillian  DJ,

. Magillian DJ.

&%k 9]

MY Eo{nby

olFel Ao N Ao} AAEA] WY AT AL
d5te] g FAG o]5-g B A5 A A}

& ©
35| 7]ofske Polet Aas oA,

. Breckinridge DM, Digemess SB, Kirklin JW. Incresed

extracellular fluid after open intracardiac operation. Surg
Gynecol Obstet 1970;131:53-6.

Brans YW, Dweck HS, Havis HB, et al. Effect of open
heart surgery on the body composition of infant and
young children. Pediatr Res 1981;15:1024-28,

. Utley JR, Michalsky CB, Bryant LR, Mobin-Uddin K,

McKean HE. Determinants of myocardial water content
during cardiopulmonary bypass. 1 Thorac Cardiovasc Surg
1974; 68:8-16.

A, Hocker J, Keats A, Milan J. External
after  deliberate
abstract of the Annual Meeting of the American Society of

hemoconcentration hemodilution. In

Anesthesiologists. Park Ridge, IL, American Society of
Anesthesiologist, 1976, p296.

. Brull L. Realization de ['ultrafiltration in vivo. C R Soc

Biol 1928;99:1605-7

. Eliott M. Minimising the bypass circuit: rational step in

the development of pediatric perfusion. Perfusion 1993;8:
81-6.
Oyama  C. Ultrafiltration

cardiopulmonary bypass: laboratory evaluation and initial

during

clinical experience. Ann Thorac Surg 1984;37:33-0.

. Naik SK, Knight A, Eliott M. A successful modification of

ultrafiltration for cardiopulmonary bypass in children.
Perfusion 1991;6:41-50.
Indication  for cardiac
surgical patient. J Thorac Cardiovasc Surg 1985;89:183-9,
Naik SK, Knight A, Eliott M. A prospective randomized

study of a modified technique of ultrafiltration during

ultrafiltration in

pediatric open heart surgery. Circulation 1991;84(suppl
3);422-31.

Eliott M. Ultrafiltration and modified ultrafiltration in
pediatric open heart surgery. Ann Thorac Surg 1993;56:
1518-22.

Nakamura Y, Masuda M, Toshima Y, et al. Comparative
study of cell saver and ultrafiltration nomtransfusion in
cardiac surgery. Ann Thorac Surg 1990;49:973-8.

Naik SK, Eliott M. Ultrafiltration. In: Jonas RA, Elitt M.
Cardiopulmonary bypass in neonates, infants and young
children. 1st
1994; 1558-72.

ed. London: Butterworth-Heinemann Ltd.



g2

e 1998;31:1-6

Y ETe o) 43 MAEE Bl A £F FHL Fo A9 /)5 oAE it & wEAAE
2ol AASA WE 2R ALsle] ARG SEAAYL A5l nAE BHE HE3)SI8 A
ANes wre 1789 FAE Ao WY 2qHE AR 2oz 1089 dx2F 7HR e 2 &9

H

zelmhpeld Zelne] AWe AED RATYE AT 08% Adsiel o] Yol B amikgd) 5

& odFAA 2o AAE B PRI ES} 417%% ST1E BRY £ 0 2AFATAAE E

B2 AaEr| A vls) $57) 9 oty deke] 2717} el vlE Sl Eohetk £, dx

3) 2ojztzeld Pawee] dAguclAe] ¥Eads Fykor] Wy Tojaby Al mE ¥

Stk ole] Azelld ao} AAMEA Y Fojzpgel AL B gl oA o5 ¥
o
H

Fpa) BAbe] FEe]| s)efshe whgole) Alas oAl

o,
s
o]r
Lo,
o \




