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Observation of preoperative cerebral tissue oxygenation in children with congenital heart disease

JIANG Jing, BIAN Yong, HOU Hui-yan, JI Ying-ying, WANG Lu, HUANG Yue
Department of Anesthesiology, Shanghai Children's Medical Center, Shanghai Jiao Tong University School of Medicine, Shanghai 200127, China

[Abstract] Objective * To explore the effect of intracardiac shunts direction on preoperative cerebral tissue oxygenation in children with congenital
heart disease. Methods - Sixty children aged from 4 to 24 months diagnosed with ventricular septal defect (VSD group), tetralogy of Fallot (TOF group)
and indirect inguinal hernia (control group) undergoing elective surgeries were recruited, with 20 cases in each group. The NIRS cerebral oximeter was
used to monitor TOI of patients. Two sensors were placed on the subject’s forehead bilaterally for continuous monitoring of cerebral oximetry. Pulse
oxygen saturation (SpO,), noninvasive blood pressure, heart rate were also measured and recorded. TOI and fractional tissue oxygen extraction (FTOE)
were compared among the three groups and multiple linear regression analysis was used to evaluate the relationship between TOI and these parameters.
Results - There was no significant difference in TOI between VSD group and control group (P>0.05). Both sides of TOI in TOF group were significantly
lower than those in other two groups (P=0.000) and FTOE in TOF group were significantly higher than those in VSD group (P=0.005). Multiple linear
regression analysis showed that only SpO2 was related to TOI in children with congenital heart disease (#=0.560, P=0.000). Conclusion - Different
intracardiac shunts direction can affect cerebral tissue oxygenation through affecting systemic oxygen supply. Children with right-to-left shunt physiology
have lower TOI and higher FTOE due to low systemic oxygenation.
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septal defect, VSD) f&hA (VSD#1) 14K I it A4l
bk CREBRSL) L% 20 (i, 4EHE 4 ~ 24 4 H. HER
BRI AR D IDRE R A (SIS B <60%) . MEUR AL
Sl IR, RS R IR ARG R AR
fost s RIS . DREPCA R R (T L S, A
LB LI U A B A R B,

1.2 Jjik

AL W K KKy H, R A NIRS (NIRO-100, H #
Hamamatsu) W5l fisi£H 2R 48, & 45 %4 (tissue oxygenation index,
TOI), HBILMEML, B TR, Kisdhr, CEHEkiES
B ARG RE R, REBUR Sk 1 J 25 S T w4 M & & -
Fl~2cem®, EEIFth £, B ik SRR S22 O RAA,
S s B Sk, GBS S min, UG 2R 1f AR
WA (SpO,) “FIlE., TSN H %M 3 (fractional
tissue oxygen extraction, FTOE) #i{&2y; FTOE= (SpO,—
TOI) /SpO," #iiE ., T Intellivue X2 (PHILIPS) Wedr {3 Wil
FHida BILL eI E (NIBP), 0% (HR), SpO,, FHid
RARNMLLEQHRE (Hb), 2L4Ef (HCT) %%,

1.3 Hiil*Jiik

K JH SPSS 17.0 et 4k kAT 8 a Ab B, HitHiE Kurth
5 U B 5T R E R AL R R bR o 25, 1R E =0.05,
p=0.01, RH 3 HHKILETFEREARNIIRE AKX, it
R T TRAEA A 20, SR Shapiro-Wilk J5 i:45 5% %k
PO AR IER A, A ESS BRI x+s Fow,
AR B 2505 2250 M. AETE &5 A Bl LA b i
B (Mo EGER) Fon, TR, TOI 5 H it
AR & (A #H 5 PSR ] Pearson AHSG A B K an, RIAZL EL
PERLUE 53 A7 5605 TOT Y20 Al 22, P<0.05 RoRZE 5w A
G E L,

#3 34HEIJLMAP, SpO,, HR, HCT Fil Hb fyLHLE: (x+s, n=60)
Tab 3 Comparison of MAP, SpO,, HR, HCT and Hb among three groups (x =+ s, n=60)

2H 50 MAP/mmHg SpO./%
VSD 4, 65.8+8.0 97.4+23°
TOF 41 70.7+6.6 85.8+11.1
o B 64.9+6.9 98.8+3.91°

. MAP SHE 2T s 1 mmHg=0.133 kPa; ® P=0.000, °P=0.008, °P=0.021,

2.3 AR B

FA BIL LA FE M TOI EhAR TE Bl i 22 &, WA A
PR TOT S5 £ 47 AH 5 M 40 Hr . LA 88 4H 5C 45 BT 45 R
Won: 2 45609 B JL TOL 5 R #if HCT, Hb 2 fiy 48 ¢
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2.1 Il ol
3HBILAERE . MR B LRI R T R bR, RS
R (1),

41 3 4UEIL—R W BLLLE: (n=060)

Tab 1 Comparison of general information among three groups (#=60)

gikl| /A % 14z In AR R /kg
VSD 4 12.5+6.5 14/6 9.2+2.6
TOF £ 11.8+6.1 14/6 83423
X IRZH 10.4+5.38 15/5 9.8+1.9

2.2 dlkabbE:

VSD 4 L TOI 53 AW 2 R LS it % & X
(P=0.301) ; TOF £ i JL TOI B {2 {IX T VSD 41 Fnx} B 44
(¥ P=0.000); {X TOF # () FTOE 5 VSD 4 /)% & B A
it #E L (P=0.005), HA&H ZiAZE R LG R
X (£2), A SpO,, TOF AW EAKT VSD 20 Jiz % HeZh
(#7 P=0.000) ; TOF £ JLAY Hb K HCTAE M2 & T VSD
HRAEA, ERWAESIIEEY () P<0.05) (%3),
A 4 (1 # L TOLET 50%, H.¥)%h TOF 4# L. Frf &
LA S, RIGTIEMiAr | 22252 R G RIE

#62 340 )L TOI fil FTOE k4% (x+s, n=60)
Tab2 Comparison of TOI and FTOE among three groups (x = s, n=60)

ik 72 TOV% £i M TOV% FTOE/%
VSD 41 68.7+63° 69.4+4.8° 291458
TOF 41 54.6+8.2 53.9+6.2 323+42°
it A2, 66.4+43° 67.24£3.8° 324+78
#E: “P=0.000, 5 TOF 41tkAs; ©P=0.005, 5 VSD 414,
HR/ (% /min) HCT Hb/ (g/L)
140.1+£25.7 35.043.5° 1122+12.1°
142.5+21.0 39.5+7.2 13124242
140.3 £24.4 35.5+3.5° 14141127

°P=0.001, ©P=0.003, #35 TOF 2Lz,

(P<0.05), 5 SpO,, MAP £ F#H3% (P<0.05), Ht 5
SpO, #H XM AT (7=0.560) (& 4), FHpEFEH 5
22 5 W PRIE D B AR = I AZTTER PR H 5y
Fredsy, AiEbrifh 0.05, HiIERArR#E 0.01, 53 R375F
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y=8.408+0.581x (PiE Z % =0.369, P=0.000), SpO, 5
TOI #H3¢, {HiH T Y& R (X 2h 0.369, K SpO, %
TOI [ FmPEAE

4 4 TOI MR 53
Tab 4 Analysis of related factors of TOI

LIESISES rfH P1H
AR 0.196 0.075
SpO, 0.607 0.000
HCT —0.399 0.020
Hb —0.412 0.014
MAP 0.243 0.037
3 g

Fe R EILR G AT RERERFIEA DI, AIERBLAA
Ja R BN A v RN S, AT LARBUAFIRE DT
e, iR AT, e shbEa s R . H K e iR
Al RE ik 2 BB LA i st A7 76 i 4 2 Bk e A 9%, i ix Al
RES DN A%, DNRH AR, RHSEA
SR EMAR, Fik, ABFEERE KA REER
e R——FE IR A5 50 IR VSD LA ) /2 43 TOF )L
VERBFZEAT 5

TOI J e i 2H 21 S8 (AN SERE R Al , A (] 52 0 fii 2H 21
AT Tl R 3R 1Y S5 2 TOT, i 2H £ S Bt B e T i i
. shin S S B 0A K Hb 25, i SE0RE 52 M0 R 256035 M4
SUA AR UL S R IR 55, AT FC 45 R 7R TOF 4L LA
AW TOL ¥y ] B A% T VSD £, ifii FTOE X & % 7.,
VSD. FEshlicFais, A0 IEIERAG O 2 0 H i e s
TOF [y 4 TR BEAFAE,  FH b BT 80 4[] 2 2o 37 MoK B
AAMMEARTEIRRGE, & RARTERRGARE, W
PEFH LD . AR A 9T £ 02tk a1 5 A (g 25 2L, TOI
M % s, (X SpO, WA B EIH G &, X
Wk A5 1) /e 43 i S U BB LA R TOT BEAIRS SpO, FARAH
Ko BRAN, AT HEMALIE ML, KA ST S8 4ni
T, ML E AL R T dr, o I I R i 3K
fisi fi Ak > T DR, 3 K TOF B LIS HE il TOT BH 52 41K
T+ VSD BILFIIER ILE, B/ THEIL, I Ihhe
5 TOL (E AN R 0, H—SeRFE 5 (4 B Rk B £
HI B S TSN BRI A Rk AL IR, o TOT ML 25 PR
20% LB XHEAL T S0% 1E AT LRI A HIHRTE, JFH.
Eg 75 P ARFSE R TOF 41 80% (16/20) 8 JL TOI
FHERALT 50%, 5 TOF 4 £ )L FTOE & 27t & LA K i ifit

'r.#LJ" JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2017, 37 (4)

AIHLIAR B S A ERTA OG. Mahlikis sk (Pao,) 1K
T 50 mmHg, £ i i i & 4ok, ol i 3 . Bk
=5 LRk . (PaCO,) & MwiifiL iz B S ARIHA G 55—
MR, TOF BILH T A ORI ERS, HMIEIA L
b, AR D, Lk PaCO, M1 TS, &
g LA 2 | W 9 i IS G T 1R k) | P N
TOF B L, BAEH R n] R 4, Hb i1 HCT
T A R ™ AR SEAE , i ifiL Jas A B £ DR LI AR A
i TOL gt — P %MK, A5 TOF 4 4 f4il 8 JL TOI fiX
T 50%, ESRIERIFARIH KA | 52224 R SUAE
R, AHRARYE BRI H, ATRRCEFErEThResit. B
bk, TOF BJLFM, HEA: LI T T AREHE T R &
HAL RGTGR5.

VSD LB JLH M TOT 5xt MZH bbis, ¥To 2 5,
R DI I EE s o 8 S NET IS e (NN A i IR S
HBL TOL ARG B FE S5 B A RUARTE . A TFZE Y K VSD,
58 4 M B = (6] BE Gk $1 (complete atrioventricular canal,
CAVC) Fnpzinlf@fkiii (atrial septal defect, ASD) ZEIHA
[ml—2H, NALE A AE BB LIRS E A R,
BRI e IR HETT, i TOL ffik, CAVC [ FLAR {1t vl 5
OO N DU AR RN G E I S, b A A A I A
Srim, PRI B RT3 R oA FE MM kO D %€ (congestive
heart failure, CHF) . Jili &h i, 25 BE.2E P il i 9
A% (pulmonary vascular obstructive disease, PVOD) Fi1
] 533, PRI vl i B i L3 1 TOT FAIR,  AZHLEB LSRR
IR, &l BATR S FRFEERARR A, VSD
B ZE 10 A5 4y It 4 22 AR K, 40 o R/ NI R - Bl 4t
KANFIGE . BB EE D AR K/, KIAYHERR 4% VSD 4,
KRR, /N A oy i 8 W2 B BRI, B LT
TelmRAER . R, KRR GIPE VSD B LA IE PR I i
AR AT RE I I H L gy e 3 R AE ik 22 2y, (i
O LI i 0 3G S AN R DB A ML e 2, e il AR A% . i
ik vl LA B & e D VA HLHI R FrisE . 24 MAP £
50 ~ 150 mmHg Y5 Bl N, LA RT3 ok 18 7 i 4 B 4
Pl M AR AT, PRUEINHZA ML, [RIRE, 3TN
FIR B ERR A VSD 43 it b (R B A B IR AL fS
AIREXT TOL j= A5, A M4 VSD 4y it & K /Nt A7 45
H I E AT FE I ERBF

FTOE Jx e fixi 21 2R S b Fr i SERE A P FE 5 &, B %
el P, R I ", HASZ Hb M, B
N, flEEEIL# K 3h4y FTOE ¥J4E 20% ~ 40%, ABFFEM
gesE R oK, 3 418 L FTOE $fE IE# LN, HMPLL
AR R TOF 418 )L FTOE 5T VSD 41 )L, TOF &
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