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Modified Ultrafiltration in Pediatric Open Heart Surgery

Jeong Ryul Lee, M.D.*, Hong Gook Lim, M.D.*, Yong Jin Kim, M.D.*,
Joon Ryang Rho, M.D.*, Kyung Phill Suh, M.D.*

Backgroud: This study has proven the effect of modified ultrafiltration(MUF) performed after
the cessation of cardiopulmonary bypass in pediatric patients who underwent open heart
surgery. Material and method: From Jan. to Dec. 1997, modified ultrafiltration was
performed after cardiopulmonary bypass in 50 infants with cyanotic heart disease and the
results were compared to the control group of 50 patients with cyanotic heart disease in
whom modified ultrafiltration was not used. Changes of hematocrit, central venous pressure,
systolic and diastolic pressure, heart rate and body weight were compared. Result: Age and
body weight were not different(p=0.38, p=0.46). Disease categories were similar. Average
filtering volume was 60.029.2cc/kg for 7.0+2.4minutes of filtration. Mean hematocrit after
filtration(MUF=36.1%, control=26.4%, p=0.001) was higher in the MUF group. Systolic
(p=0.0001) and diastolic blood pressure(p=0.0001) were observed to increase more and the
central venous pressure(p=0.02) and the heart rate(p=0.02) were lower after filtration in the
MUF group. Conclusion: This study demonstrated that modified ultrafiltration after cardio-
pulmonary bypass was a technically feasible option to improve the post-surgical course
through the effective hemoconcentration, hemodynamic improvements, and body water control.

(Korean J Thorac Cardiovase Surg 1999;32:518-24)
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Fig. 1. The circuit of modified ultrafiltration.

Diluted blood is drained from reservoir (+) and aorta ()
and reperfusion to RA (x+) is performed through BCD
using ultrafilter.

(Ao: aorta, RA: right atrium, BCD: blood cardioplegic
delivery system, MUF: modified ultrafiltration)
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Table 1. Summary of patient and operative data®
Characteristics MUF group Control group p Value®
Age (month) 4.1+ 3.2 (1day-19) 3.1t 1.8 (4day-6) >0.05
Body weight (kg) 48X 1.2 (2.6-6.9) 46* 1.0 (2.2-6.9) >0.05
CPB time (min) 118.5+60.9 (58-273) 128.0144.1 (61-284) >0.05
ACC time (min) 4521324 (0-125) 55.3£28.2 (0-106) >0.05
* Data are presented as mean *+ SD (range). b studcnt’s t test
MUF; modified ultrafiltration, CPB; cardiopulmonary bypass, ACC ; aortic cross clamp

Table 2. The change of hematocrit (%)°
Measurements MUF: group Control group p Value®
Hematocrit before CPB 36.91+7.4 (26.8-57.0) 36.8£6.7 (27.5-54.8) >0.05
Hematocrit during CPB 22.3%3.0 (17.0-29.0) 21.6=2.9 (17.0-28.0) >0.05
Hematocrit just after CPB/MUF 36.144.7 (27.0-46.0) 26.4%5.7 (20.0-40.0) <0.05
Hematocrit 4hours after CPB 36.01+3.8 (29.0-43.0) 35.71£4.7 (30.0-46.0) >0.05
* Data are presented as mean - SD (range). ° student 7 test
MUF; modified ultrafiltration, CPB; cardiopulmonary bypass

Table 3. Amounts of chest tube drain during 24 hours after cardiopulmonary bypass®
Measurement MUE group Control group p Vatue®
Amounts of chest tube drain 31.7+282 28.0k11.6 >0.05
(cc/kg/24hr) (2.8-143.0) ( 6.8-61.2)

" Data are presented as mean = SD (range).
MUF; modified ultrafiltration

EAHEE Student t-test, paired t-test
o3k =E0 2 Hrlsigdc)
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Fayel, A%, Az olEwaiga
AT Hxdel FAHCR f3 zolrt g
(Table 1). H7 78 < vl Fobd 60.0£292 ce/kge) 5
£ oA#7AZH

HE7EAE Hske Adlede Aol Wy xdakel
36.917.4%(26.8~57.0%), HZT0| 36.8%6.7%(27.5~54.8%)
2 T el AR F3 Aolrh gl9lor(p>0.03),
A3l Fo M3 ZoIo] 22.3£3.0%(17.0~29.0%),

® student ¢ test

tlzFo] 21.6+129%(17.0~28.0%) 2 oFF 7t EAlRow
& Aok A% e kp>0.05), AEl-3lE A3 WY 2
AZo]  36.1147%Q27.0~460%), HHETo] 264+57%
(200~40.0%)% WY Fofaro] djxgel vs) FAHes
T3 F71H A (p<0.05), AFS-3E 4X7hF o= HY
ZoAZTo] 36.013.8%(29.0~43.0%), WETo] 357%4.7%
(30.0~46.0%)%. FT 7ol SAALE {3 A7} gl
hp>0.05)(Table 2).

AU eF 1AL < FHE BT e MY 2
ofZo] 31.7128.2(2.8~143.0) cc/kg24hr, THZTFo] 280+
11.6(6.8~61.2) cc/kg/24hr® SFF 7kl EAIF o2 o8t 2}
ol A2 K p>0.05)(Table 3), Als)-$-3leF 2427+ F<F

FEFL MY FojIFol 23.122300~1074) ccfkg/24hr,
H=2Te] 26.5111.9(5.9~58.8) cofkg/24hr® HE Z 7)o
2ol vlsl FAALE F-oJslA A glrHp<0.05)Table 4).
*u‘ﬁilTilE A3t 20859 FAAULe] sk Wy 2
o Io] 92£2.5(3~14) mmHgol A 8.412.8(3~14.5) mmHg
g FAALR FosA Zastg oukp<005), WETo)
102£3.0(5~18) mmHgll A4 102+3.5(4~16) mmHg® $A4H
o2 $2J3 2o]7} ¢l9lthp>0.05)(Table 5).
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Table 4. Amounts of RBC transfusion during 24 hours after cardiopulmonary bypass®

Measurement MUEF . group Control group p Value”
Amounts of RBC transfusion 23.1£23.0 26.5£11.9 <0.05
(cc/kg/24hr) (0-107.4) (5.9-58.8) )

* Data are presented as mean * SD (range). ® student r-test

MUF; modified ultrafiltration

Table 5. The change of central venous pressure between the time when the patient is just weaned from cardiopulmonary
bypass and the time of the first 20 minutes after cardiopulmonary bypass®

Group CVP just after CPB (mmHg) CVP 20 minutes after CPB ‘(mmHg) p Value®
MUF group 92+2.5 (3-14) 84128 (3-14.5) <0.05
Control group 10.2£3.0 (5-18) 10.2£3.5 (4-16) >0.05

* Data are presented as mean + SD (range). ® paired t-test
CVP; central venous pressure, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Table 6. The change of systolic blood pressure between the time when the patient is just weaned from cardiopulmonary
bypass and the time of the first 20 minutes after cardiopulmonary bypass®

Group SBP just after CPB (mmHg) SBP 20 minutes after CPB (mmHg)v P Valucb
MUF group 79.2+11.5 (53-105) 90.9+t16.4 (50-117) <0.05
Control group 78.8£15.1 (48-109) 82.9116.3 (49-119) >0.05

* Data are presented as mean = SD (range). ® paired r-test
SBP; systolic blood pressure, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Table 7. The change of diastolic blood pressure between the time when the patient is just weaned from cardiopulmonary
bypass and the time of the first 20 minutes after cardiopulmonary bypass®

Group DBP just after CPB (mmHg) DBP 20 minutes after CPB. (mmHg) P Value”
MUF group 43.5+£9.7 (25-75) 52.2£11.0 (25-83) <0.05
Control group 41.0x£7.5 (25-60) 425169 (26-62) >0.05

® Data are presented as mean + SD (range). ® paired -test
DBP; diastolic blood pressure, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Aol 234 ZFo 208 Fo £5718e) Hele WY
2470 792+11.5(53~105) mmHgelA] 90.9£16.4(50~
117) mmHg® EAA 2 f2]3A] F713Hd 2 W (p<0.05),
Z7-o] 78.8+15.1(48~109) mmHgolA 82.9+16.3(49~119)
mmHg® EAHSZ 23 2o|7h §l S thp>0.05)(Table 6).

S84 A3l 20859 o|er|dshe] W HE
Z 7o) 435597(25~75) mmHgoll A 52.2111.025~83)
mmHgE Ao foJsA| F718H oW p<0.05), HET
o] 41.0£7.5(25~60) mmHgelA 42.5%£6.9(26~62) mmHg®
EAAoR Fog Zol7t A THp>0.05)(Table 7).

Al $3)e 3o} 208 Fof Buko] Wil WY 2o
Fpg-o] ErF 1502200(115~195)°1 4 145 18(100~175)F %
AR o R §o5HAl skl orkp<005), HET] £ 155
+17(113~183)°| 4] 154 £18(115~200)% EAIHoR g

#o]7} 419 thp>0.05)(Table 8).

2&AT o3 1498 AFe Fvle HY R
(105.7+10.4%, 87.9~139.0%)°] TH=T(107.8+7.0%, 93.7~
129.0%)°l Blsl EAM o2 FoshAl wkohp<0.05)(Table
9).
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Table 8. The change of heart rate between the time when the patient is just weaned from cardiopulmonary bypass and the

tfime of the first 20 minutes after cardiopulmonary bypass®

Group HR just after CPB (/min) HR 20 minutes after CPB (/min) p Value
MUF group 150.020.0 (115-195) 144.5+18.0 (100-175) <0.05
Control group 15524172 (113-183) 154.1+17.9 (115-200) >0.05

" Data are presented as mean = SD (range). b paired z-test

HR; heart rate, CPB; cardiopulmonary bypass, MUF; modified ultrafiliration

Table 9. Percent rise in body weight between preoperatively and at the first day postoperatively®
Measurement MUF group Control group p Value®
105.7£10.4 107.8+7.0

P t rise in bod ight <0.05
ercent rise in body weight (%) (87.9-139.0) (93.7-129.0)

* Data are presented as mean t SD (range).
MUF; modified ultrafiltration
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