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Minimized Priming Volume for Open Heart Surgery in Neonates and Infants

Woong-Han Kim, M.D., Ph.D.*, Hyoung Woo Chang, M.D.*, Sung-Won Yang, M.T.**, Jae-Hee Cho, M.T.**,
Kyung-Hoon Lee, M.T.**, In-Hyuk Baek, M.T.**, Jae Gun Kwak, M.D.***, Chun Soo Park, M.D.*,
Jeong-Ryul Lee, M.D., Ph.D.*, Yong-Jin Kim, M.D., Ph.D.*

Background: Cardiopulmonary bypass (CPB) involves use of an initial priming volume which can cause side effects
such as hemodilution, transfusion, inflammatory reaction and edema. Hence, there have been efforts made to re-
duce the initial priming volume. We compared this traditional method to a CPB method that uses a minimized pri-
ming volume (MPV). Material and Method: For 97 patients who underwent congenital cardiac surgery between
July 2007 to June 2008, we discussed each case and decided which method to use. We reviewed the medical
records and cardiopulmonary bypass sheets of the patients. Result: We used a MPV method for 46 patients, and
a traditional method for the other 51. There were no significant differences in preoperative and intraoperative char-
acteristics between the two groups, such as body weight, age, cardiopulmonary bypass time, lowest body temper-
ature, etc. However, the priming volume was much smaller in the MPV group than the traditional group (p
<0.001). The volume of initially mixed packed RBC was also much smaller in the MPV group (p<0.001). There
were no significant differences in postoperative mortality and neurologic complications. Conclusion: We could sig-
nificantly reduce the initial priming volume and initially mixed pRBC volume with the revised CPB method. We sug-
gest that this method be used more widely for congenital cardiac surgery.

(Korean J Thorac Cardiovasc Surg 2009;42:418-425)

Key words: 1. Congenital heart disease (CHD)
2. Cardiopulmonary bypass
3. Blood transfusion
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Fig. 1. (A) The heart-lung machine
that was used for minimized priming
volume method. Note the vertical
alignment of pump heads. Flow of
each pump was controlled by re-
mote console. (B) The heart-lung
machine that was used for tradi-
tional cardiopulmonary bypass method.
Note the horizontal and ground-
based alignment of pump heads.
Flow of each pump was controlled
respectively with adjustment dial on
its own panel.
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Fig. 2. (A) Reservoir and oxygen-
ator that was used for minimized
priming volume method. White arrow
indicates the level of initial reservoir
volume. (B) Disposition of reservoir
in relation to the 1st assistant and
operative field. Superior view.
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Table 1. Comparison of the characteristics and outcomes of traditional CPB method and minimized priming volume method group

Minimized priming

Traditional CPB group (n=51) volume group (n=46) p value
Mean age (days) 56.3+39.7 51.9+54.4 p>0.05
Body weight (kg) 3.95£0.63 3.72+0.87 p>0.05
30 days mortality 1 2.0%) 3 (6.5%) -
TCA-applied patients 7 (13.7%) 1 (22%) -
Regional-perfusion applied patients 2 (3.9%) 11 (23.9%) -
RACHS score >3 17 of 51 30 of 46 -
CPB time (min) 142.6%77.1 162.3+62.8 p<0.05
ACC time (min) 71.9+39.9 83.8+49.3 p<0.05
Lowest rectal temperature (°C) 24.6 25.7 p<0.05
Lowest pharyngeal temperature (°C) 24.3 25.5 p<0.05
Initial priming volume (mL) 277.8+58.1 160.3+14.1 p<0.001
Initially mixed pRBC volume (mL) 115.3+49.4 33.6+27.2 p<0.001
Preoperative Hct (%) 35.4£6.1 29.9%5.9 p<0.001
Added pRBC volume during operation (mL) Not recored 40.4143.3 -
CPB=Cardiopulmonary bypass; TCA=Total circulatory arrest; ACC=Aorta cross clamp; Hct=Hematocrit.
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Fig. 3. Histogram showing the distribution of operative risk in ac-
cordance with RACHS (Risk Adjustment for Congenital Heart
Surgery) category. Higher category number indicates higher risk.
MPV=Minimized priming volume.
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Table 2. Comparison of the components in traditional CPB method and minimized priming volume method

Traditional CPB method

Minimized priming volume method

Heart-Lung machine Cobe
Reservoir and oxygenator
Position of reservoir
Venous drainage

Size of CPB tubes

80 cm below heart level
Gravity drainage
Artery: 3/16”, vein: 1/4”

Cardiotomy sucker: 3/16”

Hemofilter DHEF-02
Arterial line filter Not used
Bubble detector Not used
Cardioplegic solution Crystalloid
Ultrafiltration Done
Modified ultrafiltration Done

Dideco D-901, SAFE-micro

Jostra HL30

Terumo Capiox RX05

Same as heart level.

Vacuum drainage only, no gravity drainage
Artery: 3/16”, vein: 1/4” or 3/16”
Cardiotomy sucker: 3/16”
Hemofilter 2X

Not used

Not used

Crystalloid

Done

Done

CPB=Cardiopulmonary bypass.
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