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Two approaches to pediatric anesthesia during laparoscopic operation; evaluation on

stress response
TANG Wen' , WANG Shan’ , YE Mao' , XU Yingl (' Department of Anesthesiology, *Department of General Surgery, Children’ s
Hospital, Chongqing Medical University, Chongqging 400014, China)

Abstract; Objective To find a more suitable approach to pediatric anesthesia during laparoscopic opera-
tion to alleviate stress response. Methods Forty patients, 1 to 3 years of age, ASA grade [ -1, underwent
general anesthesia (group GA) and combined general epidural anesthesia ( group GEA) during their laparo-
scopic operation. Heart rate (HR) , mean arterial pressure (MAP) , ECG, SPO,, PETCO,, blood gas, plasma
epinephrine, plasma norepinephrine, plasma IL-6 and IL-10 were monitered and recorded five minutes before
anesthesia (T,), pre-pneumoperitoneum (T, ), 5 min after pneumoperitoneum (T,) , 30 min after pneumoper-
itoneum (T,), 30 min after operation (T,) and 24 h after operation (T;). Results (1) HR, MAP of group
GA were increased obviously at T,, T,, T, compared to T, (P <0.05), but of no significant change in group
GEA (P >0.05). Significant difference was found at T,, T,, T, and T, between group GA and group GEA
(1=4.749, 10.349, 13.632, 10.051, P<0.01). (2) In both groups, the concentration of plasma epineph-
rine and norepinephrine were increased gradually. Plasma epinephrine and plasma norepinephrine of group GA
were higher than those of group GEA (P <0.05). (3) Plasma IL-6 at T,, T;, T, got higher than that at T,in
both groups (P <0.05), then decreased at Ty, but it showed no significant change between two groups at each
time point (P >0.05). Plasma IL-10 at T,, T,, T,, T, were higher than that at T, in both groups (P <
0.05). Plasma IL-10 of group GEA at T, — Ty was higher than that of group GA (P <0.05). Conclusion

Serious stress response may occur during pediatric laparoscopic surgery. Compared to single general anesthesia,
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general anesthesia combined with epidural block maintains more stable hemodynamics, exerts more effective

postoperative analgesia, shortens postoperative recovery and reduces surgical stress response.

Key words: combined general epidural anesthesia; stress response; laparoscopic operation; pediatrics

MRS T ARE /N LM N Tz i H L (H
TILE S IREA RGEKE BT/ )L R
B TN, JH IR TR B T AR CO, <R 2%t
AN LS R B A R R G S DR L P BRI 7 9
RV R T A o B I B H T — BT R, AR
RO S WL I 378 B0 3 2 R 4> R B ( general anes-
thesia, GA) 5 42 Jfk &2 5 1l JIE & BH fiy iR 1% ( combined
general epidural anesthesia, GEA) T, i 55 F R &)L
M FRRR CEHHE ERER L6 K& 1L-10 AR,
ARV 2 PRk g7 20 )L B IS RS 45T AR 7 5 o 1) 5
M

1 wRSH®

1.1 R %

2007 4 6 — 12 7 REFF R # M8 JL 3 B= Be AT I8 5 B 2
FUIEN RE A NS W 5 8 75 o7 45 4L AR (19 fB L 40 ), 4R 1 ~3
% ASA T -4, Horp 54 29 {9, Lok 11 4], 4R 9% (23.8 £1.6)
DAL EBTE(14.9 1. 1) kg, FEALEFRES N2 A, BH
20 ] :GA ZHERIK 4 S RRIRLL ; GEA 21 4R 5 4 TR S A SH 40
2 A RRJLI AR BT ) B iR i b B 22 S et X
(P>0.05).

1.2 Bk

2 2 B JLARHT 30 min JLEEEKTFH 5 mg/kg, BIFE 5 0. 01
mg/ kg, #E AT AR JGLEKBEME A 0. 1 mg/kg ATHM 1. 5 mg/kg
KOSKIE 1.5 wg/kg SERMBRES T 47 45 2004 # KRN A 478 2 Jok 2 o
B, HTIRBUM AR A TR IR, GEA 21 5647l B A1 )bk
P ZER AR T, ~ Ly, 250 1. 2% FI 2K 1H 8 me/ke, 455 il LV
ST T ~ Ly, U0 106 8 TAT R A DRI P R, 75
S MHUBE S TR GA 4, GA ZHAE3h 4 bk o0 ) &4
WG RS RIE 5 pe/kg K 4EFEAE G 0. 1 mg/kg 2718 #H
RS S5 $ Ohmeda JiR AL 25 12 48 1) 482 =0 < i < i
10 ml/kg, FEREZAFIR 20 ~ 30 YK/ min, WML 1:2, P, CO, 25 32 ~
42 mmHg, 2 A RRIFAERE 4 5% AT Bk S 6 T TR B L JF R Je 445
IRBETR BE W) AR FE TR B X S IA T 10 mg - kg™' - h™' ZF K@
5 pg - kg™ o h Tt R 2 4150 MR A SR L HR BP B H KRR
Rt (57 100 3 7~ A8 A i B 7R B RlHEL (Y 20% LIN . 2 4 A&
JUAE SR AR 25 TR 4 T 80 DRORR B 25, R h R £y 8 ~
12 emH, O, AR vk 2 R 35 1 I LR Moks [Q % 42 2: TAME
WA IS N AR R
1.3 %

AR i F Ohmeda FREFHLIZE L2 W02 I kA9 4404
FEE KPR CO, 73 (P €O, ) o FERRIFAT S min(T,) IR
A 5 min(T,) SMEJF 5 min(T,) S5 30 min(T,) KIIELS

W 30 min( T, ) & W g4 H A7 S KAl bk i 6 ml, inA 2
EDTA PrEE4% , % T 3 000 r/min 2.0 15 min, 7355 11 3¢ &
=20 CYKHE , R FBEIR S 2 W B S5 46 (ELISA ) J5 125 434 A I 1f.
HOB PR R PR B TL-6 TL-10 ¥, 37 & el 36
TPI w34,
1.4 %itFrmx

K SPSS 11. 0 Gt AT A A e t2 b 21, TSR
VL x s o0 NN [R) WL 5 8] H R IO 220087, TR 7 LL 3K
K g K ; 1R LR « K .

2 #R

2.1 —fHER

2 2T AR P R I I ) e M I ] 25 S TG 4 2 L
(P >0.05) ; F5MEET ] 52 A R B 4L W 302 T 4 RR 41 (¢ =5. 433,
P <0.05); RpZFRJE NHBIWHE L ER A RITEE XL
(¢=13.781,1t=12.788, P<0.05), W3 1,

F1 2HBILRP—RHERELER
FOREE] RS SRR REERSTE O TRIAl
(min) (min) (min) (min) (pg) (mg)
GAZH 39.4+3.5 45.95+4.2 32.75+£3.5 10.2£2.1 76.95+£5.2 98.35+6.0
GEA 4] 39.2+6.3 46.2+5.5 34.0+5.8 7.15+1.32 55.35+4.7% 73.2 +6.4*

a: P<0.5,5 GA 21rt4

25

2.2 2WMMAFHHFEAA

5 T, tbi 4kl HR MAP 75 T, T, T, B & T & , ZRA
G2 G 2 RE AT AN R MAP 76 T, i T BB 241,
HARAI 52 TG 278 L (P >0.05 ), 416 e 2% A
Giitaras X (1=4.749, 1 =10.349, 1 =13.632, t =10.051, P<
0.05), 32,

F2 24EJLAP HR F1 MAP BEEE (n =20,% +5)
HR (¥X/min)

P o
e MAP(mmHg)

GEA GA GEA
Ty 118.50 £6.7 115.40 6.9  61.40 =4.11 62.10 +4.30
T, 125.35+7.3  114.70 +6.9>  64.14+4.87  56.12 +3.21"
T, 143.65 £9.0*  114.85+8.6"  78.36 £5.21%  63.48 +4.60"
Ty 149.6 7.2 114.4 £9.1%  77.64 £4.93%  63.72 £4.61"
Ty 131.25+4.9%  112.75+6.5>  72.36+3.85° 62.11 +3.16"

a: P<0.05,5 T, rt4t,b: P<0.05,5 GA 41k

2.3 244 E NE T4k

5 T, i e#,2 4 E NE i FRFEFZEH TR, E LIRE
T B T Told s LB AR Toaf W R .
GEA 47E T, Ty T, T £} 5 E NE &5 ¥ @K+ GA 41,
EREG BN (1=2.121, 1 =3.185, 1 =2.586, t =3.23;
£=2.304, t=2.166, t=2.345, t=2.263 P<0.05) , .3 3,



o5 4 3] B 3C,AF 2 BRI T 2Ok /N LI IR B8 T AR L35 1oz A+ i 367

£3 2HBILAEMSH E F NE KFE(pg/ml, ¥ £5,n=20)
E NE

GA GEA GA GEA
Ty 46.08 £5.69  46.07 £3.73  283.21 £26.25 287.08 +43.17
T, 06.07 £5.41* 93.99 +8. 15° 303.89 +28.40 297.97 +31.95
T,  145.78 £10.61% 94.26 6. 41> 409.38 +12.47% 307.34 =11.16*
T3 284.36. £17.37% 99.40 +8.10°> 520.80 +18.75* 358.58 +11.05%
Ty 249.87 £17.96* 98.33 +6.93%> 564.61 £21.98* 339.64 +11.10%"
Ts  147.83 £11.22* 51.43+7.93> 387.67 £12.41* 296.77 +10.00"

a;: P<0.05,5 T, rt4;b: P<0.05,GEA 285 GA 2a1b4k

W]

2.4 @mpRT TR

5 T, W2 R E#Sr G T, Ty T, B IL-6 KT,
ZRAGITFEE G TSP TR, 22 R IEG0H 8 AR
FiE R TS 2 (¢ =0.227, t=0.703, t =0.277;P >
0.05), IL-10 5 Ty b 2 A5 B & S )5 T, T, T, Ts Fh i, 7
T ACFAT .35 T Ty (P <0.05) s 4L H] LLAE Ty ~ Ty £ 1 5 25 5
B X (+=2.931, t=2.179, t=2.185, P <0.05),
4,

*4 2482I)LAEH S L6 IL-10 7K FE (pg/ml,n =20, x +5)

1L-6 IL-10
AW e ]
GA GEA GA GEA
Ty 43.8 £5.40 41.2£5.71 38.2+9.76 36.3 +8.45
T, 43.32+8.15  42.71+8.32  39.41+7.56  38.1+7.33%
T, 56.5+9.12°  58.31+8.15  45.36 +8.47  47.2+9.412
T3 86.3 +4.64%  84.4£5.60°  70.1£2.48%  79.4 3,733
T, 85.4+5.79°  79.7+4.212>  74.1+3.442  82.3 £3.46%
Ts 44.7 +6.32 42.1 +4.41 88.0 +4.63% 95. +5.272b

a;: P<0.05,5 T, rt4;b: P<0.05,5 GA 411k

3 it

Al L2 R B2 T R 22 5% 4 B iRy 7 =X, (5
WFTERI , RN BE S A 0t B 1 RIS AR
SRSB4 1Fg T RT3 SR K o R e L
2y HIAINTRRR B , S5 2R 2 U LI B AR i 4H i
PR Lt B 5 S R SE 3SR 410 ) S5 R RO o T
IR AT R B R ER RS R OKF SR 5
PRINGE 3 S22 (R 2545 A€ , TR AR 3T L5
BORMA T FRAZ AN L . Wk 20 0 PN B A i 5 7 A 4G
PEARMIPR -, Herp 1L-6 \IL-10 (7K F B3 e 7 FR
DGR A O REE 5 T LAAE S 4 B 3 S 1o F) 955
R

MASLEGAE R 2 AUBJLAF R RS PR
TR ] JPRTE T TA] S SO I [R) TE e 27 22 57 5 B JRR
FEFISE R ST GA 41 HR \MAP 7£ R 25 i i 55 K
AT LR 22 S A G i 3, T GEA 21 W] 2
GEA ZH B X B B M43 5K, 2 5 Sk K
HRL B bk A — 7 Y B PN R e, R T AR RO A 2
M INRE LML B0 1~ B R 0, AT LR i3 3 ) 2
R XHLARA RIPAEI o

2 ARESEHT ' AR R L EH S R R OKF i
Geiter S, B RN SR R EE s, 2 A3 A R Tl AR
FE T, BRI GRS min J5 A WY TF i,
GEA 4 HULIM K B b IR 2% 2 H B IR R KSE RS
MEHEST )5 (T, T T, ) B AR T GA 41 ; GEA HTEME
45905 30 min (Ty) FREUA R, i GA 44/ & T AR AT,
FHH FRLAL A BRI T AN B 58 4 B AN O R 1 43 0, T A
Al eI AR BB AR £ 2 1 2% &R ol T A 1)
TG He 2 BB 5 R G0, T AN RE A R BEL T T2 A X 38k 7 5
SRR PR A A S 5 X IR SEL 9 R B BEL U T AR 1405
AR B AT A S T A o S s T L g v L
AR 2 B4 3 T RN T T sk 2 Bl A 30 18 g 385 B2 i o

[ Af AR ZE SR s, GEA 405 GA 4H Heds vl DA g
BT R A BT IL-10 (BT, R H T A 5E 58 4 30
il B AR 309 10 107 38 2 17, A 9 5 R A0 R O i 3 AR
FEOT L 2 R TL-6 TR RN R B Uy SR YA T
T EAR G 24 h iR BIARRIAKE, il IL-6 A8 fk Y
FARNL B A A, 2 48 LAY IL-6 Fl IL-10 7£
T BT A B m I 2R 38, X2 5 LA AT S mb DL fif
FHPIIAER ks e OB i e A B VR AR AR A G, 1 7 1F
— RS .

LU A4 BRI A5 T JSS 4/ N SEL VT SRR A5 4 SRR B 25 W 7
SR, RIS R IAB & b= R A ST
22 (1=13.781, 1=12.788, P <0.05) ., HILINEE
P TE) 45 %, SRR TE] GEA ZHI 45 T GA 4 (1 =5.433,
P <0.05) 25 b Jrak , 452 A i 4 NS i bR ey X%
SR ELA 0 ML 8N 2 L BB B LA R i R
T IO R B P 3

S Xk

[1] McHoney M C, Corizia L, Eaton S, et al. Laparoscopic surgery in
children is associated with an intraoperative hypermetabolic response
[J]. Surg Endosc, 2006, 20(3) : 452 —457.

[2] Lee T W, Grocott H P, Schwinn D, et al. High spinal anesthesia for
cardiac surgery: effects on beta-adrenergic receptor function, stress re-
sponse, and hemodynamics[ J ]. Anesthesiology, 2003, 98 (2): 499
-510.

[3] Sheeran P, Hall G M. Cytokines in anaesthesia[ J]. Br J Anaesth,
1997, 78(2) : 201 -219.

[4] Landman J, Olweny E, Sundaram C P, et al. Prospective comparison
of the immunological and stress response following laparoscopic and
open surgery for localized renal cell carcinomal J]. J Urol, 2004, 171
(4): 1456 - 1460.

[5] Halachmi S, El-Ghoneimi A, Bissonnette B, et al. Hemodynamic and
respiratory effect of pediatric urological laparoscopic surgery: a retro-
spective study[ J]. J Urol, 2003, 170(4 Pt2);: 1651 - 1654.

[6] Sander M, Trwin M, Sinha P, et al. Suppression of interleukin-6 to in-
terleukin-10 ratio in chronic alcoholics: association with postoperative
infections[ J ]. Intensive Care Med, 2002, 28(3) : 285 —292.

(8 £ E)



