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DMEFARE)LNEEMETHHZIEE
Efh, KRB, RiER, REE, KEA, FW4%, T4
( TR R B B R, K70 410008)

HEZE] BR: RO LE RO N T ARRIE bk SRR T B AT fid . ik A 280 T AT
L, THIAM3 mg/kgiff IS IMURRRIF IS , 10 SRBRBRIFRS LUSOIR RIS 1, 2, 3, 4, S, 10, 1S minffAYAKZHZUR
f@*ﬂg(cerebral tissue oxygen saturation Sct0,), I H XU i%l(bispectral index, BIS), mﬁjiﬂﬂﬂ‘(}i(mean arterial pressure,
MAP), HR; KRR LA SIS S, 10 minfd %)% 73 JE (arterial partial pressure of oxygen, Pa0,). AR R
(arterial partial pressure of carbon dioxide, PaCO,). £ % H (hemoglobin, Hb)¥¢E; RIS LR IIRRIES1, S,
10, 15 minfi R H 8l ik (middle cerebral artery, MCA)-F-44 fiL i3 /& (mean flow velocity, Vm). #zl1#5%% (pulsatility
index, PI). BHJJ#5%K (resistance index, RI). WCHHIGHE &5 875k AL LA (S/D) o 23 HTSctO, AR AL L K Ho2 i)
2. SR P INRMRIG , 5 RIS A L SctO, FRE4.99%(95% CI: 4.33%~5.65%, P>0.05); MAP, PaO,,
PaCO,, HbJCHH WAk (P>0.05); Vi lITRBRIEIG 1, S, 10 minEiRIBREREAS T 05 H.22 58 Gi it #38 L (P<0.05); £tk
A1) 70445 5 i RMAP, HR, PaCO,, MCA VY F [ 5SctO, 1) FIIEAE, 45if: MAP, HR, PaCO,, MCA Vmff]
BRSO, MfER N Z , ALl LR TR, XT4ERESctO,mIFeE, R A HERR KM, Wit KRG I A iEA EE
M

[34iA] LT, WA PIIARD s Iriaiks P4 i e e

Influential factors of cerebral oxygen saturation in
pediatric cardiovascular surgery

LI Qian, ZHU Mao’en, ZHANG Yanrong, DAI Sisi, ZHANG Junjie, GUO Qulian, WANG E

(Department of Anesthesiology, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Objective: To determine the intervention measures for the decrease of cerebral tissue oxygen
saturation during anesthesia for the congenital heart disease in children.
Methods: Twenty-eight children with cardiac surgery were enrolled. Anesthesia was deepened with
propofol (3 mg/kg) intravenous injection. The data of cerebral tissue oxygen saturation(SctO,),

mean arterial pressure (MAP), HR, bispectral index (BIS), arterial partial pressure of oxygen
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(Pa0,), arterial partial pressure of carbon dioxide (PaCO,), hemoglobin (Hb) and middle cerebral

artery (MCA) mean flow velocity (Vm) at different points were collected after intravenous injection

of propofol at 3 mg/kg. The changes of SctO, and the influential factors were analyzed.
Results: SctO, decreased by 4.99% after deepen anesthesia, with 95% CI 4.33% to 5.65% (P>0.05).
There was no significant differince in MAP, PaO,, PaCO,, and Hb between the time points

after deepen anesthesia and the baseline (P>0.05). MCA Vm decreased obviously after deepen
anesthesia for 1, 5, 10 min (P<0.05). The decrease in MAP, HR, PaCO, and MCA Vm is positively

correlated with the decrease in SctO,.

Conclusion: The decrease of MAP, HR, PaCO,, and MCA Vm is the risk factor for SctO,. To avoid

the decrease, it needs to maintain the stability of SctO, and prevent neurological complications.
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ODIFFARIG, B2 ARJE NI g R A5
ZRBIHRAER BE W ATE T E A W, JLE
DIEFRIG, WRRGIH KA LR N2%~25%"7,
i 4 P T BE B W A SRy 0 K I U RN RS R AR 7, T
DA Iz W Jo 30 M O L A O R R S M 2H 4 SR T
(RS- o AIF S S I A AR £ [ R N A
H L A BERE RS OE O R TR S AT I A
FRESEAT T, 0T AR A B i . AR
FRAT TR T B 008 DR B i ik 40 T AR 1) 728 e b 35 S L
ATISE S =R Bl POy R S A PS B E ATk =
WRIERREE, MOMZREARFIFLE, 15
FR A TG AR R

1 &5 7HE

1.1 W&

PEH20164F 10 A 220174F3 A A Hpg K24 HIHE
BEpE, 4Fi2~12(4.50£3.02) %, EEOHER 200
RETRI~TIZL, 174 BRI T AR SRR AL T A Y R
H8BI GG . HEBRARAE : 1) ESETFAR; 2)IEK
HBAI2 W0 B L0 LR R GE0 5 3) D ekt
BE o AAIFST EL 3 A H R R N S Bt R AR P
B 2T (A4 5201606590) o 2k a4 ATE
W AR AT 2 G R 15 .

1.2 Fi&
1.2.1 M EEFH

3 3 A s DR R TR 1) — MBI IR R
B, EIEAERE . ML B, IRE . BRI L I
RIS 2) 5206 % A0 00 A5 A Tk A 245 38, A4 Il
. BEMIIEE. MFEFTIRE. M. GONEERE; 3)iR
SPIEOL, EFERMOE . FA S,

122 FE5A4FMF

HBEHATFARE G R BeneView TSETFWS(((%
DI T Ay B 7 W 1 I A BR 2 ) ) s D0 e B af s
(non-invasive blood pressure, NBP) . SE 5 Hﬂdj—z(mean
arterial pressure, MAP) . 'D%(heart rate, HR), i€
(P). fj]ﬂﬂ(]fll/fl/f@*ﬂg(oxygen saturation, SpOZ); K
FH G AU 2 W 47X (35 [E] Aspect Medical SystemsZAy
ﬁj)%‘?}ﬂﬂﬂrﬁ%Xﬂﬁ?ﬁﬁ(bispectral index, BIS); *H
FORE-SIGH T s #f3 i £ {8 11 W A (3 [l Cas Medical
Systems A F ) W I A=A i 40 Fiki 2H 20 40000 FN RS (cerebral
tissue oxygen saturation, SctO,)s
12.3 B RE

BET DRI, BT R KIS
(LR BAEZN A A FR A 7] )0.1 mg/kg, HIZRIRIT K
JETESHE CELE AR A FRTHE A )3 ug/kg, TG
FHHE RV B (VLA FE ) 25 AT BR 23 71)0.1 mg/kg,,
PTG o /A AR 7 L S (5t 98 AR LT R e B
GHIRAF])3 mg/kg, FF)a, BEWARKEN
50%, A8 mL/kg, MEUIIAR16~22 min .

TEBE TARTHA AT ARIOIR S I (BIS>60), 1L 5%
HB#FMAP, HR, BIS, SctO,Mlzhkin < 5T+ A5
}j—s(arterial partial pressure of oxygen, Pa0,) . ARy
J (arterial partial pressure of carbon dioxide, PaCO,). Ifil
1A (hemoglobin, Hb) ¥ J& %FﬁEdgeﬁﬁfgyz\%ﬁ‘?\
4t (32 [ Sonosite /A vl ) 28 LM A7 28 R (6, 2235 1)
(transcranial color Doppler, TCD ) 75 I & 2 A figi
Bk (middle cerebral artery, MCA)IMLYE, iC 5% F# 1L
?ﬁﬁg(mean flow velocity, Vm) . Hshis %ﬁ(pulsatility
index, PI). FHJJ¥8%X(resistance index, RI). WXHEI4H
JE 5 S K AHUEE FUAE(S/D)

T LA Hh ACHERR DT FLTE K3 mg/ ket lk it
SRR . ICSRIMPRRREFIS 1, 2, 3, 4, 5, 10,
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15 minfif YMAP, HR, BIS, SctO,; MIRMIKIGS,
10 minf 7K IS 507, 105 Pa0,, PaCO,MIHDb; il
RIS, S, 10, 1S minf7ZAMTCDERS, 2%
MCAfJVm, PI, RI, S/D,

1.3 GiitF 4R

K HISPSS 19.04t 2= 8 (kA 14341 o i Bk
DABCEbR U (xts) Fon, 4LIA] FLASR N 7
ST, IR ZE R FH 2 o2t m13 204 (a,=0.05,
ay,=0.10), P<0.05WZEFAGITHE X,

245 B

2.1 —fgER

A BB E PR AR S A R R D R AL, ¥ TE
FRER o, LI ER AR R WA R R BE
BMI}j(14.58+1.48) kg/m’, Hrf15H1661(57.1%), %12
51(42.9%) 5 J5 (] A EA 911 (32.1%) ,  Z [H]F@ B 194

F 1 EMiEGREFENTZN (n=28, xts)
Table 1 Change in basic vital signs (n=28, x+s)

(67.9%); FTEPEAR1200)(42.9%), B 166(57.1%),

2.2 BEREGELENTK

KB VR ORR R 2 I Y 3 AR A A IR FiE St O,
BIS, MAP, HR, DIENEMMSEL, 2, 3, 4, 5,
10 , 15 minff LA E&FEARAYZEIRIEOL W1, SctO,
IR BRI i 45 B o 55 VR R AR LE R B, (H2E %00
Bt R L (P>0.08), ¥ T IR EE4.99%(95% CI:
4.33%~5.65%) ; BISHIVRBRIH S 25 B 48 5 5 VR R
FH LGB R B2 (P<0.0S) 5 MAPHINR BRI G 4 I 5 5
SR BRI A L 22 57 G0 20 X (P>0.05) 5 TR
fJ510, 15 minfiAYHR, 58 PRIEAS AR L BA f2 i ik
(P<0.08), AT 55 5 PRI AH L 22 7 R G
X (P>0.05).

2.3 MRS HIEFRHT L
BEHIREFG 10, 1S minff¥Pa0,, PaCO,, Hb
S5EMBEARL, ZR TG RE L (P>005, #2).

s i) o5 SctO,/% MAP/mmHg HR/min™"
TRIBRFEIT 74.9617.87 67.4616.48 63.64%8.62 99.00£16.75
TR PRESE 1 min 71.00+7.78 31.36£11.40* 63.36£10.35° 99.86%13.94
2 min 70.828.34 29.79+10.87* 67.25+14.94° 100.43%16.02
3 min 71.3248.17 33.54+12.77* 67.46£13.35° 100.04%14.57
4 min 71.46+7.13 39.00+12.14* 69.54+16.21° 102.50£16.94
S min 71.36+8.49 43.29+12.59* 67.89+19.00° 101.18%15.14
10 min 71.04+8.47 55.86+13.62* 70.79+16.06° 110.93%17.65*
15 min 71.68+8.14 60.14+13.93* 67.29+12.69° 111.00£19.19*
1 mmHg=0.133kPa, SRR L4, *P<0.05
F* 2 MSDWERHAEZN (n=28, xts)
Table 2 Change in the index of the arterial blood-gas analysis (n=28, x+s)

Hif[A] 5 PaO,/mmHg PaCO,/mmHg Hb/(gL™)
TRIBRPEIT 233.80+62.53 36.00%4.39 113.04422.25
TR S min 230.86£52.59 34.93+4.76 110.60%15.99

10 min 244.04£52.21 35.30+4.63 109.38+14.32

2.4 20 %5 g iR R T

VTR FRBESSG 1, S, 10 min% ¥ RR IR T F HL
ZRAGHFE L (P<0.05); VmTENITRKEES 10,
15 minf%1 min#f 4R, 2504012 L (P<0.05),
FE1S minEs minff FHEy, 2 FASITEE L (P<0.05,
#3). PI, RI, S/DTENNGRMEEG EBTHE B, H

2 TSR X (P>005).

2.5 SctO, HIEZEHH

TR G 45 068 A AT 5 VR BRI LA, DA%
I 15, Sct0, 25 (H A P AS B, LA bRA% I 25 (R
75 Bk BEAT 25 TR M 01 0T /3T (020,05, a4=0.10).
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3 minfif ARG R ZE HMAP; 5 minff i ABIRLf)
[K 2 HMCA VmHIPaCO,; 10 minfif #EAFLEIAG R E K
HR; 1S minik AR Z HMCA Vm(#4). 3 min
i, MAPHY FRFELSctO, FRERIEM G, RIMAPHT
[ 2 SctO, UG N & ;s S minfif, MCA Vm#IPaCO,
1) R 5 SctO, FRERIEAK, HEIMCA VmAlPaCO, ¥

*®3 ZmMEZEHMMTIENL (n=28, xts)

TSRSt MGk % ; 10 minBTHRAY N 5 SctO,
TRERIEMG, BIHRAY T FEREScO, MG INE;
15 minffMCA Vm [R5 SctO, P2 IEMSE, AP
MCA V¥ TR SESctO, Gl R . 3t i A Sk
TR PRIBAE ST A0 B0 i 25 IR R I 45 i A i

Table 3 Change in the cerebral blood flow by transcranial color Doppler (n=28, x+s)

Hsf ] A5 Vm/(cm-s™) RI S/D

TRIRTRE S 48.19%15.09 1.23%0.35 0.71+0.14 3.11+0.79

JINERPREEJE 1 min 27.53+11.31* 1.61+0.50 0.80+0.24 438+1.62
S min 30.88+11.92* 1.4740.46 0.95+0.81 421£1.85
10 min 38.02+16.34*F 1.27+0.43 0.75%0.27 3.52%1.16
15 min 41.88+16.7411 1.29+0.32 0.78+0.32 3.77+1.58

LSRRI b8, *P<0.05; SRS 1 min B H0EE, 1P<0.05; SINERREEG S min B LA, $P<0.05

R4 MRFEEERN R SRR EZERN 2 TEER PS5
Table 4 Multiple linear regression analysis of difference between 3, 5, 10, 15 min after deepen anesthesia and base values
AR A] Ak AErifEfL R %o bR R 5 t P
INTRRREAE 3 min O 4.149 6.140 <0.001
MAP 0.132 0.369 2.027 0.0583
$ min R 0.795 0.634 0.537
MCA Vi 0.119 0.431 2.057 0.060
PaCO, 0.549 0.441 2.107 0.085
10 min W 4.802 5.362 0.000
HR 0.126 0.628 2.796 0.016
1S min W 3.245 3.865 0.001
MCA Vm 0.138 0.442 2.091 0.051
37 8 FAERM J R o (HRE, SR AU AR AR K B P 2R

Jii 2 e JEE MR S LR B B AR, IR
FAAEBE PSP T AL, LR IR 1E A BRIy
BT ST A9 RE R AR A AU (14 o A B 25 2
ARG, MBI HLH] 20 sl IR, i i Al
ARSI RERIBIGS o OIEFARIBRERL R, AR
GRS V2K 828 B (1WA S i D N R
TR, WAL T e IR, P2 L 4 R BIL A T
i AR, AR B R R, AU
M2 R LR

i 42 P R EE R i 2L ST 4 S Ak L P Hb SR
RIEE, A VAT Py e ot 3R W
ST RERTRESR /R TR TIUG AN R o e o U0 2
IR I EE R L AT, s AR S

Rz, L, BFFE5 M5 A%k O E G T A LAY ik
FAABER R R, B BT AT & B A o RR R4
PR, 2 SRR A, DD R R R R 2
IRenHifi .

PIIAER S —Fh 3z N T L3 4 B RIS 5
YERE DL R AR T KRR 26 . DRI I 5 R 4 B
T h 12 B — A B R R B R AR, T
ARG LA 5 A 1 338 S oy S e, XL SR AR R L
I AWFTE T, RE BB (BIS>60) 1
PR /R B I 2L SN R AR, 8 BB U
Bl 1 2R AR Al B R W A 74 S ) A R AT %€ . BISTE
1 min N B EEEH R, BEJS 2T TS, 10 minfif
1555.86, 15 minfH IR TR IEUTIRIBRIEERS, R0 Bk
3 mg/ kg NI B b /K A I 7 2L e Bk e 3 mT LU
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FEOLRIE, A ORI BE AT REZ210 mino 7E ILHATH]
MAP, HR, PaO,, PaCO,, HbJfREFHH B A1k,
TF S PR T 1 MR R B I A o R L2 PRI BB 2R 6L -
AHF5E P MAPFIHRAY S AL v] fig 52 i T ) L2 10 8
PEOET N, AR oA T %) PR 2 50

TCD A LA S s W 00 A i 9 3 B A A8 fk, I H
A U . R . rT A wIME L AER B ER
B, HF 7T B N I 3 S MC AT A I 3 T A R
B AR SENE . 5N Bk 609%~709% 4 I I 1FIMCA.,
M CA R TCD I & AR LT ] A 3% 2 A 4 R A f
BRAGML ™, S e 1037 (AR AL . ASBIFSE 22
MCA Vi 5 FREERF AR, 1 minfH PR N, B
JEBET R, TELS minf TR BT EOR IR . X3
B R S PRA s v /A BN D L L o
NRER . BEE YR, 20 e s
i X0 9 R TR T R o PRI AT | G I A W, I
S5 50 i RSP ARG A A 135 % (cerebral metabolic rate
of oxygen, CMRO,) . fivG g B L e I R N
FES . DIIA B KRR B, I AY R ShREAS %
SEMR TR AN I 3 B FICMRO, Z R RS, AT
TR, MAPYEGO~150 mmHg 2 [H], i 14
AR, 82 A A A LR T S, DA
e 0 PRz 24 R i A 3 A A S T 0 A A
DARFEI L SV AT A . ZEARRFSE T, SO, T
Mk, RPN AT KT E 4L, B 5 %REAH L
ZR TGRS, TR R RRIGRT 2T
A FLRR , B IEREE A9 75% 5% 48 XHE 50% ., 1X F A LE
i A SR HLEN R, BT -5 CMRO, Z [RIF A AR
b, BRI T — S B ARRAS, BFSER X L™
AT,

SctO, AR 5 Z M I ARG . AR LR T
MAP, HR, BIS, PaO,, PaCO,, Hb, MCA Vmix7/}
R Z R R H 5 SctO, M X R o TEMBRIRIESS, S,
10, 15 minfi, XF45 PR 5 BRI AR L 9 T R (A E
MR : 3 minff, MAPHY T I SctO, i fEk: A
% S minf, MCA VmAIPaCO,H) T Fi 2 SctO, Bl i [
KZE; 10 minHﬁHRB@?%%SCtOZE@ﬁBﬁ%; 15 min
FMCA VY T RS2 SctO, G [N % . PaO, FIHbH)
TG X, Al LUIHEBR SctO, A 1L i 4 S RE
ARG AL . AT W5 ¢ 2 B Ik W T TR (cerebral
perfusion pressure, CPP)5SctO,*2IEAHX, MAP
F%, CPP IR, MNAHZUEF AL, AFFLHEERESctO,
FasE . PaCO, FFE, 51w I e ™, I I I ek
>, MCA Vim [T M 1t 378 2 Ak A1, IR L 37
I T B ESctO, PR, HRIGTFRE, 51w
7 PR, nTHE RSO, T,

LA 43HT, MAP, HR, PaCO,, MCA Vmf# T
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