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Sparing Effects of Sevoflurane Requirement during Combined Epidural-General Anesthesia Comparing to
General Anesthesia for Laparoscopic Distal Gastrectomy
Sung Jin Lee, M.D., Seung Ho Choi, M.D., Bon-Nyeo Koo, M.D., Yang-Sik Shin, M.D., Hyun Ho Kwon, M.D., and Ki Young Lee, M.D.

Department of Anesthesiology and Pain Medicine and Anesthesia and Pain Research Institute, Yonsei University College of Medicine,
Seoul, Korea

Background: Combined thoracic epidural-general anesthesia have many advantages, which are including early recovery,
postoperative analgesia and less requirement of inhalation anesthetic. The aim of this study was to compare the requirements
of sevoflurane during combined epidural-general anesthesia with those during only general anesthesia for laparoscopic distal
gastrectomy.

Methods: Forty patients undergoing laparoscopic distal gastectomy under general anesthesia were allocated randomly to two
groups receiving infusion of epidural 0.375% ropivacaine mixed with 2ug/ml sufentanil at 5 ml/hr following 8 ml bolus (group
R), or epidural normal saline (group C) as the same method. All the patients were permitted to be infused to epidural 0.2%
ropivacaine mixed with 1ug/ml sufentanil at 5 ml/hr 30 minutes before end of surgery for postoperative analgesia. Anesthetic
depth was maintained within £ 15% mean arterial blood pressure (MAP) of basal values. We recorded the end-tidal sevoflurane
concentration (ETsev), mean arterial pressure (MAP) and heart rate (HR) at the critical time during the surgery (intubation, 3
minuets after intubation, skin incision, pneumoperitoneum, 3 minuets after pneumoperitoneum, end point of pneumoperitoneum,
abdominal wall suture, extubation) and hourly consumptional volume of sevoflurane.

Results: Both groups were similar in demographic data, surgery anesthetic time and postoperative pain score. But the stay
time in post anesthetic care unit was significantly shorter in R group. ETsev were lower in group R than in group C during
the study period. Actually approximately half volume of sevoflurane was consumed in group R comparing to group C.

Conclusions:  For laparoscopic distal gastrectomy, smaller amount of sevoflurane was used during combined thoracic
epidural-general anesthesia than during general anesthesia. (Korean J Anesthesiol 2006; 50: 42~7)

Key Words: combined epidural-general anesthesia, laparoscopic gastrectomy, requirement of sevoflurane.
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o]zl ¢ 590 : Mal-Aute] BEwF 9 Sevoflurane &7
ggror] PIHAANLN AR R FRE EE:

TS wAFAZ Y} ATk v 55 $13HY midazo-
lam 0.1 mg/kg, propofol 1.0 mg/kg, rocuronium 0.6 mg/kgE
A H 713 ARes AYEAt. PERAE 0, 1.0
L/min, air 1.0 L/min, sevoflurane (0.5-8 vol%)< AF&3}o]
e A dotyl wule] +15% ojulyl H®
AAY s=25 2HEA v =2 F o
F7H4Q REAE FAAE dUuth Zol¢E A5 ro-
curoniumS 0.2 mg/kghrZ |45 2420}95}\‘3} U3 ZTEFHS
8 ml/kgZ} = U L R R R
mmHg7} % el ]74]}4 715 s
% % RT2 sufentanil 4dpg/mle] X EE 0.375% ropiva-
caineS 5 mi/hrZ AR o T A& FAI}PL RIS
A AEFE 22 £52 Aoz A& FASG
F&o] TEH T oo ZFL glycopyrrolate 0.2 mg¥
pyridostigmine 10 mgl 2 3dtG o tiA xR ZFoA
& T3 AR 308 A 2d7 BFAEE Y3t AUt
5= Z A (Acufusor 275 ml, Wooyoung, Korea)S ©]-&3}
o Ao 2 sufentanil 2ug/mie] E$HE 02% ropiva-
cained 7|AFY 5 mifhr, YAFAF 0.5 ml, FFAIZE 158
o2 F94 A AY. RE $EL2 vl 7| (Drager Cato edi-
tion, Drager Medical AG&CO, Germany), 7]3}7]|(Drager Vapor
2000, Drager Medical AG&CO, Germany)$} XU E|(Drager
infinity Delta, Drager Medical AG&CO, Germany)7} 7425 7+
o]l A Al =AY sevofluraned] AH-§-#HS golr
Azt 71 AT AL AR 3R 3 S2E AL 99
g A ]% 3 F VNE AA T AR 5F A 2
Aol Z47he] g‘ﬂ' Mty 5 7]9 sevoflurane 2]
7]%3}"?\‘4 w3 f% Z e sevoflurane 7131719
AZIe] Bx7F 239 AR LEE
3t 5 vl F3Z F sevoflurane ¥ (Abbott Laborato-
ries Ltd, UK)e FAE WA A 5 I A4S 745t

7181719 B37F thAl H49 ARAA AAAEER F9 §F
A AdH Y] FAE Ao F FAE Fstd 2 #%s vt
Ao Z Yo AIZtE A sevofluraned] AHE-HOE &)
R °o]F T HlnsH T

TEAREE Yotr7] 5t F& F 3
Zgo] o] AT, & T 194 1‘3]
al analogue scale (VAS)E o]&3}e] F
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g, &, v, I5H AFHAZ T2 unpaired t testE,
Zy FUell AldE dgt, Wukg SV sevofluraned] T
repeated measures AVOVA testS AH&-3Fe] PZto] 0.05 vlwt
d o 99 de Ao AT

4 ot
& T e A, dol, 71, F5A, FEA3, vHE AR

E 99 e #o|7} gThTable 1, 2). & & A By 1
g 7k wjE AZRe T 7F Aolrt u)\Mﬂr(Table 2). -
& %8 F AR & 519 221 294 24P VAS
AA Ael7k A THTable 3). B3+ 2& thdolM 33
o e A= AT Ty IJFRHANAM AFT AZE
RToIA <F 1087 @35 9 th(Table 2).
Table 1. Demographic Data

Group C Group R

(n = 20) (n = 20)
Age (y) 54 + 12 56 + 10
Gender ratio (M : F) 12:8 11:9
ASA class (I/II) 182 17/3
Weight (kg) 66 £ 8 64 £ 9
Height (cm) 170 = 6 169 + 4

All Values except sex and ASA class are expressed as mean + SD.
Group C: only general anesthesia control group, Group R: combined
general-epidural anesthesia group.

Table 2. Details of Operative Course and Postoperative Recovery

Group C Group R

(n = 20) (n = 20)
Intraoperative blood loss (mL) 359 + 83 338 + 92
Intraoperative fluid substitution (mL)
Ringer’s lactate 1,780 + 620 1,670 = 970
Colloids 530 + 93 493 + 82
RBCs 110 + 50 121 £ 90
Operation time (min) 174 + 54 183 + 55
Anesthetic time (min) 199 + 59 204 + 55
Recovery time (min) 32 + 10 22 + 9%
Time to first flatus (day) 27 £ 0.7 24 + 0.8
Time to first ambulation (day) 1.3 £ 0.1 1.1 £+ 02
Time to first oral intake (day) 45 £ 1.2 43 £ 1.6

All values except recall are expressed as mean + SD. Group C: only
general anesthesia control group, Group R: combined general-epidural
anesthesia group. *P < 0.05 compared with group C.
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T 7Y v HAAXA g4 A5 gty #Heke zpo)rt
AAA T RN Ao oE Y T gy} #uke {
9] gle #AE RAthFg 1, 2). ©1F 271849 15%0]4
a3 324 1299 Al ephedrineS BF3IP LeAF
7 mge]l AFHJT RTeIAM A= FHEHEZE 0375%
ropivacaine 8 ml ¢ ¥ IF A W= A9 T4 (T2-
T6)l A 39l Ti2 (T10-L2)0] slF3thoem HH 9 + 12
Ao FFEEHo] AGHAJY rtHFAE T 27 g
ko] £15% oW/t HEE FUUHAAEZ A 3
Table 3. VAS Scores of the Patients

Group C Group R
(n = 20) ( = 20)

Resting

PACU 14 £ 0.5 1.1 £ 1.8

POD#1 2.1 £ 09 19 £ 1.2

POD#2 18 £ 1.2 20 £ 1.1

Cough

PACU 24 £ 14 19 £ 1.2

POD#1 2.1 £ 1.3 14 £ 1.7

POD#2 22 £ 1.1 1.8 £ 2.1

All Values are expressed as mean + SD. PACU: post anesthesia care
unit, POD: post operative day, Group C: only general anesthesia control
group, Group R: combined general-epidural anesthesia group.
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Fig. 1. Changes during perioperative of mean arterial blood pressure
(MAP). Initial: baseline, EB: 10 minutes after epidural bolus injection,
Ephedrine: after iv ephedrine treatment, ETI: endotrachel intubation,
ETI 3 min: 3 minutes after ETI, PP: pneumoperitonium, PP 3 min:
3 minutes after pneumoperitonium, Post PP: after pneumoperitonium,
Closure: abdominal wall suture, RR: at recovery room. *P value <
0.05 compared with group C. " P value < 0.05 compared with initial
value.
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Fig. 2. Changes of perioperative heart rate (HR). Initial: baseline, EB:
10 minutes after epidural bolus injection, Ephedrine: after iv ephedrine
treatment, ETI: endotrachel intubation, ETI 3 min: 3 minutes after ETI,
PP: pneumoperitonium, PP 3 min: 3 minutes after pneumoperitonium,
Post PP: after pneumoperitonium, Closure: abdominal wall suture, RR:
at recovery room. *P value < 0.05 compared with group C. " P value
< 0.05 compared with initial value.

—e— Group C
—o— Group R

End-tidal Sevoflurane Concentration
(vol%)

Fig. 3. Changes of end tidal sevoflurane concentration (vol %) during
perioperative period. ETIL: endotrachel intubation, ETI 3 min: 3 minutes
after ETI, PP: pneumoperitonium, PP 3 min: 3 minutes after pneumo-
peritonium, Post PP: after pneumoperitonium, Closure: abdominal wall
suture. *P value < 0.05 compared with group C.
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Fig. 4. Used amount of sevoflurane during operation. Group C: only
general anesthesia control group, Group R: combined general-epidural
anesthesia group. *P value < 0.05 compared with group C.

3 AA AFEFS RTONA 16 + 32 mlhr, CF 32 + 122
ml/hr2 RTNA sevofluraned] AFE#FE CTF Hulo]ith
(Fig. 4).

Aoge 571

= 4 ==
15% Wz fA & § A& #3en HaA 2 sevo-
flurane2] AF&3Fo] C#2l 50% A=At}

BA7E o]&3 AHAeL A4 vHG5EH FeUye
2 MNESS FEdte Afol vistd 2¥HS 2oln &
T 5T A, AT F 2 GSHY wE 35 B o}
Ug Jg7ts @542 ¢ A ol £& F 2E
2 T2 BHo 2hid 7%t AW £& F 2
AlZE B9 A9 7)o A HAFAAGY AuEF
o] WglE A¥PA ¢ ABFAA FAES Y A48
o] T71E ¥ ol 94#AH 22 A #RF ¢ o
A= QS WA SdE8H ANLFTE FEet F3AQ
A% 2388 %o Ym gFs & £x JdgP A
Aeel nHAE Hyste AF 99 9HE e F Ue
dl Kapral & F8 7Zute] ni3el Hao] FwA
HAHE 7RSS Bust YL, Yeager 59 F8A2 A
 FEy A5E vy ey e F EITH S
grey e §F ¢4 A5aYG 2 22 oFE BHug
Atk HA-A=e] WE vHe £ F 2R FUHE A
gl F& F AFERE & F Y FFEo] iy
o] 3&E3 &g =AY



ket #8k3) A - A 50 A Al 1S 2006

A4-7Ere] ®gutHE
7)&d Hodgson? Liue" H%
Index (BIS)E 5022 #A5le &
AN WERAE & ASE 059%

Bispectral
sevoflurane®] =7}
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