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Table 10 Case summary

Period 19945I 1996 19963 1999 1999%1 2001
Adult CABG 36 30 48
Valve surgery 17 19 24
CABG O Valve 1 2
Atrial septal defect 3 5
Ventricular septal defect 1 1
Acute aortic dissection 10 12 15
Thoracic aortic aneurysm 1 0 1
Cardiac tumor 2 4
Others 1 2
Pediatric Atrial septal defect 10 21 22
Ventricular septal defect 21 24 26
AVSD 6 0 4
Tetralogy of Fallot 5 4 6
Pulmonary atresia 1 1 2
TAPVR 2 3 6
Single ventricle 3 3 11
DORV 1 0 2
HLHS 1 1 3
HRHS 0 1 3
TGA 6 2 2
Valve surgery 2 4 6
Truncus arteriosus 0 1 0
Aortopulmonary window 0 1 1
Ebstein’s malformation 1 0 1
Dilated cardiomyopathy 0 2 1
Cardiac tumor 1 0 1
Others 0 5 2

CABG, coronary artery bypass graftingl] AVSD, Atrioventricular septal defectsO TAPVR, Total
anomalous pulmonary venous return ] DORV, Doubleoutlet right ventricleJHLHS, Hypoplastic left
heart syndromel] HRHS, Hypoplastic right heart syndromel] TGA, Transposition of the great

arteries
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Table 20 Cardiopulmonary bypass system and navigation system

I

Period 001994 11 199600

il I
01996 [J 19990J 01999 O 20010

3M Sarns 7400
3M Sarns 7000

Cardiopulmonary bypass
machine

Technowood ®
TOWNOK COMPO I
TERUMO ® CAPIOX SP-101

Same as period I

Automatic recording and
navigation system

Automatic recording system

Navigator System 1 Navigator System 2

Table 30 Priming volumes

I I il

Period | 1 19941 199601 |0 199601 109901 | O 199900 200100

Adult 1,8000 2,000ml | 150000 1,800ml | 1,1000] 1,300ml
Pediatric | 1,0000] 1,200ml 80001 1,000ml 35000 700ml

goooobodoooooooobooooboooo
oo™ 0o0000000o0o0o0oooOoOooooo
goooobodoooooooobooooboooo
0ooooooooooDoooooooooon
goooobodoooooooobooooboooo
0ooooooooooDoooooooooon
goooobodoooooooobooooboooo
0ooooooooooDoooooooooon
0000000000 Table 3C10
3000o0ooooooooooog
gdoooobooboobooooboooao
modified ultrafiltrationD MUFOO OO O OO Hct
goooobodoooooooooooobooo
0ooDooooooooooooooooooon
goooobodoooooooooooobooo
0000@oo0o0oooooooooY*™ooo
ONnNoO0o0oo00o00O0 ECUM extracorporeal ul-
trafiltration methodOO OO OO IO OODOOO
OECUMOOO0O0OOO MUFOOODODOOOOO
0ooooooooooDooooooooooon
gooooboooooooooboooobooo
00oDo0mooO 15000 MUFDO HetO OO
30 000000000000
400000
godooooboooobooooooooooo
0ooDooooooooooooooooooon
goooobodooooooooooooboooo

ooooooooonooooooooooon
000000000 00O0DbOO0ODOODOO BOODO
0oo0oooooooooooooooooon
o000 00O00oOoDO20 000000270 O
0oo0oooooooooooooooooon
000000000 0DO0bOOobOOoooooDoon
BOODODODODODOOOoOOoOoooooooooag
000000000 0DO0bOOobOOoooooDoon
0oo0oooooooooooooooooon
000000000 0DO0bOOobOOoooooDoon
O0000000O0oOoOooooooo®o
BOODODODOOODOODODOO
10000000oooooooo
0oo0Do0bOO0ooODOoDoDoOOoo0DbOooDbDOoooao
4000500mmHg O 0000000000000
000000 DO0O000 freeradical DO 00O
0oo0oooooooooooooooooon
O00*000oU00oO0o0o0o00o0 140mmHg
O00OnormoxicO OO OOOOCDOOODOOOO
000000D000O0oDOO0bOobOOoooooDoon
000000 HetODODOOO svo,.000000O
000000D000O0oDOO0bOobOoooooDoon
0oo00oooooooooooooooooon
000000D000O0oDOO0bOobOoooooDoon
0oo00oooooooooooooooooon
000000D000O0oDOO0bOobOoooooDoon
0oo00oooooooooooooooooon
O00000oO0oO0oo0oOoooooooaose

OFig 100000000000 OJ perfusion in-

dexOOODOOOODODOOOOHetOODOOO
goboobooobobooboobboooboo
obobooooobooboboboboooooo
O00oooooooo"™oomooooao



636

Japanese Journal of Transfusion Medicine, Vol. 49. No. 5

02 consumption (VO237) 02 consumption ratio (% V02X)
(ml/kg/min) (%)
10 120
A 100 /
8N, % /
6 AN /
5 AN 60
2 A /
3 e 40 /
% 20 /
0 L - 0
40
0 20 40 60 80 10 15 20 25 30 35
Body Weight (kg) Body Temperature (C)

V0237=7.6481 XBW 0.067%: BW<8kg
V0237=32.394 X BW -0625: BW =8kg

PV 02X=4X 10 S X BT 40777

e-Flow (ml/min) = (BW XV 0237 X %V02X) / (1.39 (Sa02-Sv02) XHb)

Fig.1 Required perfusion flow as estimated from clinical data.

We calculated whole body oxygen consumption based on body weight and the con-
sumption ratio for body temperature based on clinical data, and used these calcula-
tions to determine the appropriate perfusion-flow for each target SvO..

VO: 37, oxygen consumption when body temperature is 370 O O VO:2X, ratio of oxy-
gen consumption when body temperature is XO O e-Flow, estimated perfusion flow
requirement BW, body weight BT, body temperature SaO;, arterial oxygen satu-
rationd SvO2, mixed venous oxygen saturation

SvO2
@) IIb

+ Ultrafiltration * Diuretics
+ Autologous blood
+ Consider transfusion

I

+ Safety zone

46
111 IIa
* Absolute indication of * Increase CPB flow
homologous blood * Decrease temperature
0 12 (%) Het

L1 Additional ran ge for safe CPB (considered on a case-by-case basis)

Fig.2 Classification and management strategy for safe CPB based on Hct and SvO..
Class | is a safe situation. In Class lla, Hct is not low, but SvO: is in the critical range.
To correct the low SvOy, increasing CPB flow or decreasing body temperature might
be required. In Class Ilb, SvO: is not low but Hct is low. To increase Hct, administra-
tion of diuretics or ultra-filtration or infusion of autologous blood should be performed.
If Hct still does not increase, blood transfusion should be considered. In Class Il ho-
mologous blood transfusion is absolutely indicated.

CPB, cardiopulmonary bypassC Hct, hematocritC] SvO2, mixed venous oxygen satura-
tion
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Table 40 Indications and contraindications for
preoperative autologous blood donation

Our new criteria of autologous predonation
Indications

10 Anemic patientst) Hb<10g/d|, BW=>40kg(]
20 Anemic patients Hb<11g/dl, BW<40kg[

30 When severe hemorrhage is expected as in reopera-
tion, hepatic cirrhosis and etc.

40 Low cardiac function.

50 Chronic renal failure.

60 Patient request.

70 No age limit.
Contraindications

1[0 unstabled Angina.

20 Severe anemiall Hb<7g/dI]
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Table 50 Incidence of homologous blood transfusion during cardiopulmonary bypass

Period

I
01994 [0 19960J

I
01996 [J 19990J

I
11999 [J 200100

Adult

PediatricCl BW O 8kgO

0BW O 8kgO

52/720 72%0
117310 36%0
30/300 100%[]

26/770 34%0
7/460 15.2%0
26/2800 93%[]

979801 9%0
4/540 7%0
38/460 83%0

Table 600 Mean units of transfused homologous

blood[ 200ml/unit]

_ I it i

Period 1 199417 1996011 199601 1999011 199901 200107
Adult 5.8 52 24 ] units]
Pediatric 38 29 24 ] unitsO]

Table 70 Incidence of albumin products administra-

tion during cardiopulmonary bypass

Period

I
01994 0 19960J

I
01996 O 199900

Jig
01999 O 20010

Adult
Pediatric

56/720 78%0
27/610 44%0

30/770 39%0
10/740 14%0

25/980 26%0]
12/10000 13%0
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