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Abstract : Deep hypothermic circulatory arrest(DHCA), in which systemic temperatures of 20°C or less are used to allow temporary ces-
sation of the circulation, Is an useful adjunct in cardiac surgery. Because man in natural circumstances is never exposed to this extreme
hypothermic condition, however, one of the controversial aspects is appropriate blocd gas management(e-STAT versus PH-STAT) during
DHCA. This study aims to compare ¢=STAT with PH-STAT munagement for control of blood gases in experimental cardiopulmonary hy-
pass(CPB) circuits with a membrane oxygenator. Fourteen young pigs were assigned lo one of two strategies of gas manipulation. After
a median sternotomy, CPB was established. Core cooling was initiated and continued until nasopharyngeal temperature fell below 207C.
The flow rate was set at 2,500 ml/min. Once their temperatures were below 20°C, the animals were subjected Lo circulatory arrest for 40
mins. During cooling, blood gas was maintained according to either e-STAT or pH-STAT strategies. After DHCA, the body was re-
warmed to normal hody temperature. Arterial blood gases were measured before the onset of CPB, before cooling, before DHCA, at the
point of 27°C during re-warming, on completion of re-warming. Cooling time was significantly shorter in =STAT than PH-STAT strate-
gy, while there was no significant differences in rewarming lime belween two groups. Carbon dioxide was added between 5.5 and 3.0%

in PH-STAT, while no carbon dioxide was added in @-STAT management. Amounts of oxygen administration were gradually lowered as
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temperature decreased. In this way, criteria of PH, PaCQ, and Pa0O, adjustmentis were satisflied in both @&-STAT and PH-STAT manage-
ment groups.
Key words : Deep hypothermic circulatory arrest, Acid-base management, ¢~STAT, PH-STAT, Membrane oxygenator
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A4 &4 (hypothermia)-& ¢4ollA &4 A8 Fdoz tjed g& Al opad HA 2 tERA(0.03 mg/kg)S Fol
g Ao o FE ARgHO Fri[1]. AggadAe 39l o) A ER (15-20 mg/kg) ¥ HEG(15-20 mg/kg) 2 v}
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o A A LHE B Alggo g o]F HAAe&da HEd At AEEEY] THolgE FHZYR(0.3 meg/ke) dIF
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STAT W3 EHEE 9 72e PH-STAT whie] T+ &7 poration, Greenwich, CT, USA)Z Al&3l5c). 3L #Het
7} Q=d, oSTATE 44 3722 wYE LLdaje] gart 23 & 500 ml, BUE 160 ml, SFETHEN 700 mie} §7)
&8 PH=74, olxgetiid=40mmHg2 Hxapy vl FEHAUEE 54 mEeE Hredvh WA FAAYS %
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d e dals Aol AT M ofd AEs] W HHE APsEA 712 JARE AdEg o]F HRlFA R
7 wzh glei(8-12]. 7Ee R 20T 713 BFE S Mgt #Rddez 43
& =¥ Als7|(membrane oxygenator)= el 71EY FEY WdFA o] 20CR Fashd & 408 U c8EA
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sprlolti[13]. Bt eyl B3] dduyo] AANEAT o]t ue -] 24E& Algsded, ZadAe PH 9 oatsl
Eadohe Eldog 2HE oo FHE 7tAE B Ag gBaiy 24 7)Ee A BUTHE D). 48F FUE
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E 1. Alpha-STAT 9} PH-STAT Ah-%47| ZH¥9| 7|E
Table 1. Criteria of Alpha-STAT and PH-STAT acid-base management
B In vivo i Measured & reported at 37 Corrected to In vivo temp L
PH PCO2 PH PCO2
Temp e e e
alpha ph alpha ph alpha ph alpha ph
37 a0 740 40 10 7.40 7.40 10 0
33 7.40 7.34 40 47 7.44 7.40 35 40
30 7.40 7.30 40 54 7.50 7.40 29 40
27 7.40 7.26 40 62 7.55 7.40 26 40
23 7.40 7.21 10 74 7.60 7.40 22 40
20 7.40 7.18 40 84 7.65 7.40 19 40
17 7.40 7.14 40 96 7.69 40 17 40
E 2. Alpha-STAT 9} PH-STAT ZEHoIM 71& Soizf)
Table 2. Gas amounts administered in Alpha-STAT and PH-STAT management
a-STAT
Temp(") 0:(1./min) Fi0, C0,(%) I Temp(") 0,(I./min) Fi0, C0.(%)
37 4.0 0.75 0 { 20 1.8 0.45 0
, 31 3.0 0.60 0 Ty 2.0 0.50 0
Cooling Rewarming -——~
27 2.5 0.55 0 27 2.3 0.60 0
24 20 0.50 0 Y 25 0.65 0
20 1.8 0.45 0 I 3.0 0.75 0
PH-STAT
Temp(") 0,(I./min) Fi0, C0.(%) [ Temp(") /min) Fi0, COZ(%)‘—‘
37 3.0 0.70 5.0 ﬂ 20 10 0.45 15
S S 2.0 0.65 5.0 o T; 2.0 0.50 4.0
Cooling Rewarming +
27 1.8 0.60 5.0 27 2.0 0.60 3.5
24 15 0.50 5.5 3 3.0 0.65 3.0
w0 05 .40 5.5 Y 3.0 0.70 30
2. Alsletolma WHAZTH M7 AIZL A ST, DLEGA S B4 WMol ALAN 2ol
00mmHg 4F& %4 7Jzez gaed o4 ANe FE
Qolvlolal~ §7 AAE £BYN 4A wMAFALe] 20T AgelASl O e MaReE AdSns 2d ZEAA &
A 8 73E7 AR AIZbE WA e R §3, 40871 & & AnE Edrh
g+ ’1‘: ) o] g ~ ZH7} & Alzbste] vIQIFA 2-0] 38T 4 PH-STAT ABZZo|Mel H7tA (g 2)
A Gszl A Azke AT AR BTk o STATR
of YA 16.57+513¥‘~2§; PH-STAT 9] 22.83+2.14 PH-STAT eflAe] PH g ojdtsieba #9F 94l 7t 74}
® Rg foddl Belon(P<0.05), A7EAZAE AR A R PAXNE & FUdd 53 A 20
STAT#(40.0 +5.07%) 3 PH-STAT(46.5£6.32) Atolo] w279 AF L de] PH @ o]dtsieba 24k 9lo]
o1& 2ol 7k gAdTh PH-STATY 71&(& D #e] dAses FFXE €& 7
o2 Al A Holo b3 O =2 o
3. «STAT HEZoMe EAFI2 (T 1) ¢;}ﬁ;ﬂt;j _soq : };S;TLT] ;L?::j;f :
o LA Y —J— — )l (4
a-STAT TolAlef PH % o] sigs B4S a7 194 AH o2 o STAT o Hlg] 4zt 2e FEe "t
Zo] A7 TR AHAM HHE ojasiehAF o] thatt 7
2% e B R olgdlz 7 AA A ER 4 WY
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pH
PaCo2
e Pa02 |

Pa02(mmtig)

a2 1. «STAT =HHol| 28t PH, PaC0O2, and PaO2( #1 AlmH}
ojmf 2 M, #2 BFAZH, #3 %QWIW #4 MI2E 27T =
= AN, #5 W02 B2)

Fig. 1. Control of PH, PaCO2, and Pa02 by «STAT manage-
ment( # 1 before cardiopumonary bypass, #2 before cooling, #3
before circulatory arrest, #4 at the point of 27C during re-

warming, #5 on completion of re-warming)
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J2l 2. PH-STAT Z&E4o| 2/t PH, PaC02, and PaO2(#1 &l
HHlolojA M, #2 ZHRAZUN, #3 TEIXNY, #4 Wr22E 27T
= AlE, #5 W72 E8)

Fig. 2. Control of PH, PaCO2, and Pa02 by PH-STAT manage-
ment( # 1 before cardiopumonary bypass, #2 before cooling, #3
before circulatory arrest, #4 at the point of 27C during re-
warming, #5 on completion of re-warming)
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