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« pH / PaCO, / PaO, / HCO, / O,sat / BE
I—I%E,]/E. | :

* pH-7.35-7.45

« PaCoO, - 35-45 mmHg
* PaO, - 80-100 mmHg
« HCO,; - 21-27

* O,sat - 95-100%

- BE - +/-3 mEQ/L
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pH
AB-SB
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PaCO,



PH{&

PH = 6.1+log[HCO,7/0.03PaCO,
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i 52
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B: 6.80-7.80
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PaCO2

- EBX: BTk KCO2rE AL KFk S
- IEEAH: 33-47TmmHg,

“F1#J40mmHg

- BEX: PaC027, #7<CO23£EE, Mg

PaCO2 |, MidERES, M
R R b, PUERAEETT{£PaCc02 | 81,
CPBHh#Z &L TNRERY AT, BEBSERAT.
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- IE¥: SB=AB (22-27TmmiL,24mmiL).
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A

- BEX: fAERRY, BES{EIEMN
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PO2 (Pa02 Pv02)

S02 (Sa02 Sv02)

Pa02/Fi02(& & 15 $<200)

AaD02 (ftiyi&E 4> HiPAO2--3 ik & 4
<Pa02)
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- A5 X: T=37°C ,pH=7.40, PaC02=40
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PH 54

- PHEZS: AMREEMZRL, RFFHENE
FE FPHA7.40, PaCO2: 40mmHg.

- HiREA: BRIV, KIERCOBHE
1284k, K 5 1 4t i 4 PHAEL




PH 1718 [E 1% IF

* PH: +0.0147/C

* Pco2: -4.4% XP,,c02/C
* Po2: -7.2%XP5,02/C

C | B REEET, T,

<fH |




1 EXT M1 T

H | PH pCO2 pO2 | Hct K+ Ca BE Lac Hco3 | Tco2 | Glu
[

37 | 7.38 [ 43.9 208 | 21 3.9 0.66 | 0.8 2.2 26 27 166
20 | /.65 | 22.8 109 | 20 3.8 0.63 1.0 1.9 27 28.8 | 167
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H,0 = H* + OH- ,pN=pHi=p H* =p OH-
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- a2 A PHERZS X HbO2 R 4H R it &
KISZIH .  (Pa02=100-250mmHg)
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) ki B
THE 7
K E (kg)
RER A (m?)
(NG
N\ : 30-70 ml/kg
PE RN -

1.6 -3.2L/m?
GSREET

XA FZ . FAT i B A A= 7 1A

=12 PRI MiE A E’Jﬁ)ﬁﬁ HIpREE A N, 7 JE AR
27 R AR g DRIZAE Y ] el 2




Zf ok I e SCHR (B B -

7£37°C HEFERI 8 N2.2 L/m? Kirklin (Cardiac Surgery
1993, pg 80)

FURRARIGIN: HinE < 1.6 L/m?
Clowes, Surgery 44;200-225:1958
Diesh, Surgery 42;67-72:1957




B K = .
CPBRImM =2 T AEMEER IE® N, =
N2.4—-3.2L/m?*min.

A BEAERIFEARZS I 1Y Sl Ak i = B B S R T
R NAEAE RS N AITE DL .




Zf kI &

Historically 1in the 1950’s was established as the standard flow
rate of 2.4 L/m?/min.

HRrrEmRE (A - 2.0-2.4L/m2/min.

PRI, AR KA AR SR, A AL B B f i 42
KRAEHKRE. 1.0-1.2 L/m2/min.




S kI & R AR %
St (Hgb/Hct)

A FE (VO,)
R
PR IR i

%77

MEVE R E IR
O, W, B

+ MY IR

+ 5 = [A] B

+ AR EF R B 22K .




I

[(|,

A SV VPN

)L VO,
1 -3 weeks old 7.6 ml O,/kg/min
2 months

9.0 ml O,/kg/min

DN 4.0 ml O,/kg/min

250 ml O,/min 100-130 ml O,/min/m?

* X BB A A AR BRI A IR 1S DR I E

Casthely, Cardiopulmonary Bypass 1991, p 85-86



HFE(VO,) : R AT i

Condition (VO,)
37°C FEMREE = 4 ml/kg/min
37°C WfF = 2-3 ml/kg/min

28°C WElE* = 1-2 ml/kg/min

* 8 N EFEPF R 7% per 1°C.

Dinardo, Cardiac Anesthesia 1998
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LG R 2R O TE FET T A2 5 AR 17
#: ik IPvO, and SvO,
FLERIKF
APCO,
RGN K IE




Bk FIPVO, A1SVO,

« XN THEFERILS: PvO, H1 SvO, &
AN e U TR AR?




AFE (VO,)

Fick Equation
VO, = Q(Ca0O, - CvO,) = mL/min

B M 705 AT T 2 I _E T 275 K35 SvO,, VO, Q.

Harris, Br. J. Anaesth. 43;1113:1971



R B L LR (SvO,)

SR, PvO, B3 SvO, HAERE AN B E S 2T
=

IR R B E WA EE, TRH T 28I
}ﬁ% A2 7] LG 2IPvO, 3k SvO, KIS~ i #l R

A= ) P FC) R it R Y 1T N B ZH 2R R

Atk PvO, or SvO, I LUE A H3ghs, (BRI
e T T T ASUEE IR B

(Kirklin. Cardiac Surgery 1993, pg 81)



A% (LACTATE)

* Is serum Lactate a good marker
of adequacy of perfusion?




LACTATE

FLIR KT B T e A2 BE A R e LA G 1 R v 53

RGOAFAEARTETE AT B o
R WAL T LI AF AR AT




FLI B AR
?L@zﬁ?% 2T 6 PAY ) AT Bl I A FG SR A ) 1 L
Y w8

R, B 206 AT R LI HIURE B FLER K T2 5 s
DA B S At VIV VT R R 3 DA R




ISR CPBI 2 H 1 H
LACTATE AND OUTCOMES 23K 4.0

ADULT PATIENTS mmol/L2AR 5 SET:

Rt E AT R 2R
i H g T 7ECPBI

ﬁzetﬁyzhﬂﬁw&/az

B Mortality
B Morbidity

<4.0 4.0-8.0 >6.0
Feak blood lactate levels
during CPB (mmuol/L)

Demmers Ann Thorac Surg 70:2082-6:2000



K FLERKCFAE 2 2)) LR I 45 2R

Post-CPB (ICU) in Children
Lactate (mmol/l)

Mean (range) Status n
2.8 (0.6-19.6) Survived 215
10 6 (2.1-22.4) Died 18
8 (2.1-19.6) Multiorgan failure 10
0 (1.0-22.4) Neurological 23

complications

éﬁ%%%ﬁﬁﬁﬁﬁ%ﬂ%ﬁ%ﬂ%mﬂ 1) 2L BH i 1F

Bernhardt Crit Care 5(Suppl B)13: 2001.
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Problems

FLRRBE B I rh 2 THFE — I RE, AR FE SR
PR R A BB S . (Perfusion 17;167-173:2002).

M A F i) 2L R AR A 7 BN Se 1t R A A% B o

AR/ AEHER (LA/PVA) LW AT GEA/E N EE InAl A e
PIsEG =R E, (HEHBEESER E M




LACTATE

CPBF

H|

L SUCHEVE T (3L B

BN

= L

==
EESA

HAT PR

CPBid 2 H = /K- F R FLER v] DIE N H LA A 2
IR FE o




LACTATE

ARG 0L N, SRR LI iR 21T ATP
)7 2 S T I RR X i lactate,

TR R 5 55 G L R 2L VR S 1 R i
A TSR .

% Hlactate/ pyruvate ratio (10:1) B2 £ 76 S BE A
N XA PR




LACTATE

fEAEEN CPBI AR, AL 70 R RO RS
T, RGWMILE R, SHNED K
4 I B LS T B K P T

CPB fUM S O IR RE {3, (R A
CPB, 3ot 4 b 28 P M 0 5 LR G Th 5 4 5
L ET Y




o TR E X
CaO, =(S5a0, x Hgb x 1.34) +(PaO, x 0.003)
CvO, =(5vO, x Hgb x 1.34) +(PvO, x 0.003)
DO, =CIxCa0O,x10
VO, =CIx (Ca0O,- CvO,) x 10

APCO, = PvCO, — PaCO,




A-V PCO, ¥

% (APCO,)

e AEIK M F BIPCO, #HREE
(APCO2) A] LABA AT AEFETE A

1

AN

IETAEY,




A-V PCO, #: & (APCO,)
APCO, = PvCO, - PaCO,

APCO, 72— M8k fe 1515 il 7 S8 ik = Ceritical
oxygen delivery point) HJEZE %,

It 7 SIS e e B AR OB T U




A-V PCO, #:E (APCO,)
I S A PR - Il S AR A SRR T e ) LR
KF LB BRI R APCO, FH K

TCO20¥% = 20,2015, HBA TR LLKAPCO,,
E S RETEAR 2 1996 47

\




APCO,

APCO, 7&—"NE WA B Fe i 15 BE 2 B CPBACH1H
O SR VPAG EE I 58

APCO, Be# B IRA TR A AL A4 . (AR AR
PERER S, e LA R+

APCO, &I HSvO,, REFS B A TVP Al S Ak i HE 4A
TR, IR PPAS T E I 55




L APCO, F1SvO,

SVO, 7T L Jz 5 CPBi ot (AR R 2
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Poiseuille’s Law

P = pressure difference (dyn/cm2)

Q — T APr4 r = radius of the vessel (cm)

8 T] I n = coefficient of blood viscosity (dyn-s/cm?2)

L =length of vessel (cm)
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Govier Ann Thorac Surg 38;592-600:1989
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NO is nitric oxide
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Relationship: Oxygen Transfer and ﬁﬁiﬁﬂ‘/)ﬁ
Hemoglobin and Flow rate (Capiox SX18) %DOZ ,

HCT-VOZ%
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PaO,

w1+ [1Pa0,

L8 A 2 2 B T HC TR 21 B H H T
AR

—H, MEAEM, EFFL N PO, #£120
mm Hg, 2350 PO, X T-3& = & & = 1IAE AT
HA.

What hasn’t been proven 1s if high PaO,’s induce
pathological changes during CPB.
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Thank you for your attention




