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Effects of balanced anesthesia with
sevoflurane-remifentanil and total
intravenous anesthesia with
propofol-remifentanil on postoperative stress
responses in patients with stomach cancer
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Background: The effects of anesthetics on postoperative stress
response remains not fully understood. We evaluated the effects
of sevoflurane-remifentanil balanced anesthesia and propofol-
remifentanil total intravenous anesthesia (TIVA) on postoperative
interleukin 6 (IL-6), tumor necrosis factor o (TNF-a.), cortisol, and
laboratory test values for patients with stomach cancer.
Methods: Forty patients were randomly assigned to sevo-
flurane-remifentanil group (group S) and propofol-remifentanil group
(group P). Anesthesia was maintained with balanced anesthesia
(group S) or TIVA (group P). We measured the IL-6, TNF-o, cortisol
and performed laboratory tests before (T1) and after surgery (T2).
Results: Concentration of IL-6 and cortisol increased (group S:
1.89 + 1.69 pg/ml to 47.11 + 44.37 pg/ml, 10.68 + 4.89 pg/ml to
14.93 + 6.79 pg/ml, group P: 1.74 = 1.60 pg/ml to 61.58 + 48.65
pag/ml, 9.96 + 4.40 pg/ml to 14.27 + 7.43 pg/ml, respectively) post-
operatively in both groups, but there were not different between
group S and group P. There were no differences of TNF-0. between
T1 and T2 in both groups. Changes of other laboratory values were
indifferent between groups.

Conclusions: The effects of sevoflurane-remifentanil balanced
anesthesia and propofol-remifentanil TIVA on postoperative stress
responses in patients with stomach cancer were not different.
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Further investigations are required to assess the effects of anesthe-
tics on other stress response profiles and such significances.
(Anesth Pain Med 2014; 9: 106-109)

Balanced anesthesia, Propofol, Remifentanil, Sevo-
flurane, Total intravenous anesthesia.

Key Words:

M

[

olN o
N
>
Al
X

AA L o]
Aom ALE= vk
A vebdeha B

T G54 w250 FAEM o] Ed X o
g gt chokslA Haslx glode,7].

o)
A=

AolA Fg F mEHE BT

E

bl “

ol 2 s A
=

L

ko] Hole}
T e s-10], vk A7 o] Fell v
G A vy @A gt olol] AAE
% 31A}ollA] sevoflurane-remifentanil& o] 83+ ¥
propofol-remifentanils ©]-&-3F ARl 7l +&
2Eg 2 gbgol uXs g YolEuz B AFE

=

-

tha 2 b

2 dte d4eEadsY 9 ¥ A=Y Y5
W AsPslgich vlmulH 3 AASF B L 20 &
sl AR JUoE MNEsl] IXAAYAAES A
8AIZdell A3l Hb= 3hA} 40W& e ® ok & A
off YUXEE W2 A, A A, FAA, B, vnkAl
AAFAS > 30 kgm?), &FA- Asey. AT oA
S FAQE F FOo & o] sevoflurane-remifentanil %



w2+ (ST, n = 20) Y= propofol-remifentanil 78 wHn}2]
TP, n = 2022 AAwHE Algslaich

EE 3ae AAAAAA kA FSRZ  midazolam
0.02 mg/kg, glycopyrrolate 0.002 mg/kgE A Foslgic).
FeAd A3 3 AAE, vFH e, We Asx
St A7), olFE4A|9 (bispectral index, BIS) ZHA|7] &
FAratict.

ST9 3kAl= 2.5% thiopental sodium 4-5 mg/kge A
% o]&o] &A% ¥ rocuronium 0.6 mgkgs BFste] 7|2
ARs At 5 5 vk e $AE oxygen-air &
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X 0.8-1 MAC} remifentanil-5 35 EZAFY 2 Z(2-5 ng/ml)
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Interleukin 6 (IL-6)$} tumor necrosis factor o, (TNF-0) &5+
A£3E] kit (Human IL-6 Quantikine ELISA Kit, Human
TNF-alpha Quantikine ELISA Kit, R & D systems, Minnea-
polis, MN, USA)E A-£3}o] enzyme-linked immunosorbent
assayZ ZA3}9 3 cortisol £+ chemiluminescence immu-
noassay = A5 E- A A-X] (Centaur XP, Siemens Healthcare Dia-
gnostics Inc., NY, USA)E A-&3le] Z4sic) sk, whx
oA W Hn A4S 9% e A F 3
A 2 o]4slo] C-reactive protein (CRP), W& 4 FA4
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+ Kolmogorov-Smirnov testE 53 AFEEE
sheA Hrbsle] W + EEAAE FAERIG g A
Fol 27 5] wstol el A paired tiestS AL
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n (B2 TP F T BT chisquare &4 out
Fisher’s exact testE =3l HA3s}lic).

EA1EA2 SPSS 20.0 (SPSS Inc. Chicago, IL, USA)E 4
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Table 1. Characteristics of the Patients

Group
Variables
S (n = 20) P (n = 20)
Age (yr) 64.3 £ 5.1 651 £ 52
Male 12 (60) 13 (65)
BMI (kg/m?) 229 + 28 235 £ 3.2
Operation time (min) 1351 + 405 128.3 + 421
Stomach cancer stage
Stage |l 7 (35) 6 (30)
Stage Il 9 (45) 11 (55)
Stage IV 4 (20) 3 (15)

Values are mean + SD or number (%). Group S: Balanced anes-
thesia (sevoflurane-remifentanil), Group P: Total intravenous anesthe-
sia (Propofol-remifentanil).
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Table 2. Stress Response with Balanced Anesthesia and Total Intra-
venous Anesthesia

Table 3. Laboratory Variables with Balanced Anesthesia and Total
Intravenous Anesthesia

Group Group
Variables Time Variables Time

S (n = 20) P (n = 20) S (n = 20) P (n = 20)

Interleukin 6 (pg/ml) T1 1.89 + 1.69 1.74 + 1.60 C-reactive protein (mg/dl) T1 1.07 + 047 117 + 044
T2 4711 + 4437* 61.58 + 48.65* T2 348 + 1.10° 389 £ 1.72¢

Tumor necrosis T 1.02 £ 1.00 1.32 £ 1.11 White blood cell (10%ul) T 6.67 £ 2.05 6.48 + 2.88
factor-o. (pg/ml) T2 1.33 £ 1.29 142 + 1.38 T2 1270 £ 417%  11.84 + 2.97*

Cortisol (pg/ml) T 10.68 + 4.89 9.96 + 4.40 Neutrophil (%) T 62.55 + 10.13  60.39 + 9.61
T2 14.93 + 6.79 14.27 + 7.43* T2  86.99 + 540 86.16 + 2.71*

Lymphocyte (%) T 2813 + 8.93 30.88 + 9.06

Values are mean + SD. Group S: Balanced anesthesia (sevoflurane- T2 846 + 4.71* 845 + 2.80*
remifentanil), Group P: Total intravenous anesthesia (Propofol-remi- Platelet (103/H|) T1 23595 + 61.99 24350 + 5852
fentanil). T1: preoperative, T2: at peritoneal closure. *P < 0.01 T2 21691 + 53.96* 216.50 + 60.60*
compared to preoperative values. Albumin (g/dI) T1 416 + 043 4.00 + 0.46
T2 3.26 + 9.00 3.02 + 0.49*
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Values are mean + SD. Group S: Balanced anesthesia
(sevoflurane- remifentanil), Group P: Total intravenous anesthesia
(Propofol-remifentanil). T1: preoperative, T2: at peritoneal closure.

*P < 0.01 compared to preoperative values.
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