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A Prospective Clinical Study of Crystalloid and Colloid Solutions as Priming
Additive Fluids for Cardiopulmonary bypass of the Small Children

Jae Jin Han, M.D.*, Kyung Phill Suh, M.D.**

Searching for the clinical effects of colloid solutions that used to increasing the oncotic
pressure of priming solutions at the cardiopulmonary bypass, 29 patients (who were diagnosised
as simple VSD around 10kg of body weight and scheduled to be operated from June 1990 to
December 1990 at Sejong General Hospital) were divided randomly and prospectively to the
two groups : A group (15) was received 4gm% albumin as addition to the priming solutions and
B Group (14) the same amount of Ringer’s lactated solution.

34 clinical parameters (Body weight, sex, age, body surface area, Qp/Qs, pulmonary arterial
pressure, cardiopulmonary bypass time, anesthetic time, intraoperatively infused crystalloid and
colloid amount, hemoglobin, hematocrit, serum sodium concentration, serum osmolarity, urine
osmolarity, urine specific gravity, serum concentration, serum osmolarity, urine osmolarity, urine
specific gravity, serum protein, serum albumin concentration, urine output, central venous
pressure, postoperatively infused colloid amount, immedediate post-operative peak inspiratory
pressure, cardiac index, blood pressure and pump flow during cardiopulmonary bypass, inotro-
pic assist, diuretics, extubation period, total drain amount, duration of ICU) were measured and
compaired between the two groups.

There were no differences of preoperative and operative clinical parameters. And postoper-
atively, practically there were no nearly differences at the clinical outcomes between the two
groups, but some parameters (cardiac index, PIP, BP and pumpflow during CPB, etc) contri-
buted to being preferable to the Group A at certain times (P<<0.05).

Conclusively, it might be thought that the priming solution of cardiopulmonary bypass added

by colloid solution had some beneficial effects on the patients, especially younger and associ-
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ated with complex anomaly to be expected taken longer time of cardiopulmonary bypass, and

more studies about the neonatal and complex anomaly cases were needed in that points.

Key Words : Cardiopulmonary Bypass, priming solution, Albumin Ringer’s lactate solution
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Table 1. Patient material
No. of patient
VSD VSD +mild DCRV Total
Group A 13 2 15
Group B 13 1 14

Abber) VSD : Ventricular septal defect
DCRV : Double chambered right ventricle
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Table 2. Preoperative states

Group A Group B P>0.05
(n=15) (n=14)
Body weight (Kg) 8.19+0.48 9.4710. 60 *
Age (month) 10.07+1. 04 14.79%1.53
Sex (M: F) 1144 1113 *
BSA (m) 0.38+0.17 0.45+0. 25
Qp/Qs 2.6540.17 2.7140.16 *
PAP 49.00+4. 28 52.2945.69 *
MPAP 31.13+3.15 35.21%4.24 *
Hemoglobin (gm%) - 10.5310.25 10.15%0.23 *
Hematocrit (%) 32.33+0.67 30.79+0.71 *
Serum sodium (mEq/1) 136.80+2.05 139.64+1. 42 *
Serum osmolarity (mOsm) 284.12+2.23 280.00%2.01 *
Urine osmolarity (mOsm) 544. 871 60. 46 690.93191. 85 *
Urine specific gravity 1.0764 +0. 060 1. 0204 £ 0. 003 *
Serum-protein (g/dl) 5.27%0.18 5.2410.18 »
Serum-albumin (g/dl) 3.4510.11 3.4140.17 *

Abbr) BSA : Body surface area
MPAP : Mean PAP
PAP : Pulmonary artery pressure
Qp/Qs : Pulmonary and systemic shunt ratio

Table 3. Priming solution

Component Amount
Whole blood Hb (8-9)
Het 25 Mix
H/S
DsW 3-5 cc/kg
Mannitol 18 m/kg
Solumedrol 30 mg/kg
Antibiotics (PCN) 0.5 gm/10 kg
Ca** 300mg/1 p whole blood
Heparin 25 mg/1 p whole blood

20% albumin or H/S

Abbr) Hb: Hemoglobin, Het : Hematocrit
D5W : Dextrose 5% in water, H/S : Hartman solution

According to the protocol
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Table 4. Operative states
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Fig. 1. Pre & Post CPB Hemoglobin concentration
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Fig. 2. Pre & Post CPB Hematocrit level

¥ 3,4,56). Ot uF 228 ¥ % (Osmolarity)ol
A AR 7] 7HEE 308, 143, 4A13 do) FAXE
71&E F 3 Eo] HAed, BEo] AZRT §A 7
AN EARLZ A8 BRI 6). 8F 29
HF L A7l 7HEF 1413, 8A A ARl BE
B tov BAA 42 din 85 ¢Rd
FTEE A 2 Angod AN EARHL
2 FAsAG (Y 7,8).

Group A Group B P>0.05
(n=15) (n=14)
Cardioplegia infiltration (times) 1.55+0.52 1.55+0.49 *
CPB time (mins) 89.93+6.27 91.6414.76 *
Anesthesia time (hr.) 3.49+0.12 3.68+0.09 *
Crystalloid amount Infused (ml) 261.33424.74 256. 38 +22. 96 *
Colloid amount Infused (ml) 150 £61. 99 175.004£13.62 *

Abbr) CPB : Cardiopulmonary bypass
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Fig. 3. Pre & Post CPB serum Na* concentration
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Fig. 4. Pre & Post CPB serum Osmorality
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Fig. 5. Pre & Post CPB urine osmolarity
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Fig. 6. Pre & Post CPB Urine specific gravity
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Fig. 7. Pre & Post CPB serum protein concentration
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Fig. 8. Pre & Post CPB serum albumin concentration
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Fig. 10. Central venous pressure after CPB.
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Table 5. Postoperative states
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Fig. 11. Cardiac index after CPB
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B#ol AZRY E%oy FAF f94e A
B A F AFITFVANA 23T PIPE AT
20.20+1.82, BFo] 23.43+1.562.2 AFo] 2w
A EATHE 5).

F£¥F #9498 F ¥4 FAFHoE kg% 2cc
g B%F d8doz 293491, $43YY, §2
AP e 5 Holrly FA§ colloid £YL AT
o] 178.27+89.43, Bl 158.57165. 94ml2 A £
AJo] YATHE 5).

29 AZFEF7] AIAATEC] AT ol 16.0715. 66,
Bito] 14.57£3. 28413, FF T vl A FL ATo] 174
+3.28, BT°] 196.42150.48ml, TR A FA
£ AFo] 45.27+19.82, BFol 45.931414. 641710
24 2% 9% A7t gAHE 5).

T3 Aol re EFA AAE €71 4
shed w7 AAFE AR AR Y] HF A FAY

Group A Group B P>0.05

(n=15) (n=14)
Inotropics® 1.13+£0.35 1.35+0.49 *
Diuretics®* - 1.33£0.62 1.6410.63 *
PIP (cmH,0) 20.20%1.82 23.43+1.56 *
Colloid amount infused (ml) 178.27+89.43 158.57 £65. 94 *
Ventilator weaning time (hr) 16. 07 £5. 66 14.57+3.28 *
Total amount of C-tube drain (ml) 174£3.28 196.42+50. 48 *
ICU duration (hrs) 45,271+19.82 45.931+ 14,64 *
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3} pump FEES FAASU HHA7] AN
%, dEd AdA e} H24s AF AF A5
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Fig. 12. Mean arterial blood pressure during bypass
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Fig. 13. Pump flow rates during bypss
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on, & o] Ax9 HUW FEF7IE, BYrt2EA
e A E VR eA g1, ® 23
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€49 o] AR v FEHL AT B3t}
A detde shedl, AR gE 4139 WA E
& Holxge £og FA4dte AL RuHD gl
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& 9o gloey %, =W sodium, sodium cleara-
nce, osmolar clearance, free-water clearance 5ol &
oolgle ZAAE FtHemEMN, FAAFHQA AR E
Fela iz FHEE ¢ vk AEAT U,

FHE AA AFRIAAME KA E7 et
o, 2 YA FHo] ofF HYA = Fot AA
2AA gdo] 9% peritubular 4FEY Z717} so-
dium °] &% F&9 AFFE F/MAAL, 8 ¥
A volume®} venal plasma flow2 Z7}7} A 22
42 39, AR A7t ZAE sodium ]2 F3}
T ©A sodium °]2 A FA T Fog gt 433
S

£ =FY AfdAMe u#F € A rkA] AsfAe
TE oA & Ael7) gilen, #eF € FEF
Edqg Yot oA T E Aol UMUTh
ol A A mAAE K99 A5 tA B
842E0] A7 7e dFE 7xele AgE,
PdHoz FAT Tigold AATIF YA
83 FEL wolrl e 4Zdr.

2 =8 47 497 25A #F9Y € 279
o] Hjmol A wAA FHAY ATo], B H& B
FFol ARz AL Jhed #RUHo & A
o2 velged, ol 2FAE] e 5% =3
|A 1% AEA dextrang -8 Ringer's lactate
29 2 hydroxyethyl starch Al JE& 4 FAA
o2 AFAIL Ndesg APT YR A3
ste AR g

ol¢] siMe= FutE Aafvt hedd & #HS
9] 7l ERHEAY 7 & R A F7t
olBnZ ZARRF L Y& 7He4gel § F Ut
€ A, FHe FEENNE BFLol A7t
HEZ 237 °o§Fue Aol

o} Z-& 10kg AFo Aol#zE oz 3
2A L crystalloid 4#7] $4HY vimgdE 4
I 9o 28 238 B39 2 o, ndY A
o] Fatol va] 2AFESHAH Y RFo FirEH
= Z435H, o] A4F 4 M 7T %S
T U3, 53] A Z 7@ d&o] @ H folE
oA H4ARALFE £F AFAHE 2 %
st Azl 2 FAAY AA z 7] ;e i JI
o] ARFE ¢ 9u|r} o 4d. 28
2 ¥ AAoE ¢ od #AE dgoE T AF
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AH71E oY AFse A4 & o2 Bh A
33 JAHEZ 8% Ao Agdd

v.&g &

2k 1990 69 HE 12974%) HEHY F39
gl A e A MF 10kg BFY deAddFH
AEZS 729 FEIA, A7 FHYA Yo
& i 9FEHAE AgHez EMstq.
ATE F 15824 AH7 AN 4gm% F
T2 YRS AU R, BES & U EA 2
£ %9 Ringer's lactate 48 A 7}3}c)

2. T2 el AT, FLoFy, AsAg,
A4 85 JEF ¥, 8% 228 F5(0smo-
larity), 93, 429 5, =5 228 7%
(Osmolarity) ¥ LH|F FollA Hol7t glde, &
SAIZE, AT THEAIRY, B AR, 2R 5,
Fe 2 FE3d FUEY 9 9 colloid &9 ¢
= 2ol 7k IR TP >0.05).

3. T AV AR EEY FEF FAEY Y
BE QALY 5, FARAEL, FAA G ol A
ol AMRAE, AFITF7] AAAZ, FHAYL,
F8Ad AEAI BAME A FAHH o440
oA gzpe FE T MW YFARNME 2
Zpol7t ki & & Uoh

4. A7 53 EF FINF 2 479 FE,
Al Z xR FRo A ATo] BERUY X&Hog & 7}
s, FAHeR 9Us Hfx ARAL(P<0.05),
FEF AFZEF7Y HAFYEHo] ATZdA on
(A Fo(P<0.05), Acrle BHFFN B
Foe AFol Brel vig] ddHoz & Yy
92 #ARFE BYA, FAFeZ FYFUiE A
eHP<0.05).

5. webd mAA AH7] FHYol crystalloidel
vl AW JAAHeM F ol glUon,
A7 2 el 27 A FAA Fd A
Eol e o FHES @ B u, E3] A4
o} 5 vl & AFEa A7) HEAITe] 1 AR
ol ol AAHY £ 2oy, oz o5 gF Bt
A3 A7vh oY oz Hzdd.

oo
2 o

fu
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