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Table 1. Demographic data and preoperative laboratory data

Variables TIVA! Sevoflurane?
Age 65.1 + 5.2 64.3 + 5.1
Sex (M/F) 23 / 13 22 /) 14
Height (cm) 1625 £+ 9.0 165.5 + 8.5
Weight (kg) 61.4 + 9.4 61.0 + 8.6
Hemoglobin (g/dL) 135 + 2.3 135 + 2.1
WBC (10%/uL) 6.8 + 2.7 6.2 + 2.0
Neutrophil (%) 59.0 + 13.9 60.1 + 11.4
Lymphocyte (%) 29.2 + 10.7 30.1 £+ 10.5
Platelet (10%/uL) 2442 + 574 237.3 + 56.4
Albumin (g/dL) 40 + 05 41 + 05
Creatinine (mg/dL) 09 £ 0.2 0.8 = 0.2

Values are mean + SD or number.
I Group TIVA: total intravenous anesthesia (propofol-remifentanil)
2. Group Sevoflurane: balanced anesthesia (sevoflurane-remifentanil)

Welety a7 e dxEe) A9 WY AR e F

o
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Table 2. Pathologic characteristics

Variables TIVA! Sevoflurane®
Staging (T)
T1 17 (47.2) 16 (44.4)
T2 1 (2.8 3 (8.3
T3 5 (13.9) 6 (16.7)
T4 13 (36.1) 11 (30.6)
Staging (N)
NO 20 (55.6) 22 (61.1)
N1 2 (5.6) 3 (8.3
N2 5 (13.9) 3 (8.3
N3 9 (25.0) 8 (22.2)
Staging (M)
MO 32 (88.9) 33 (91.7)
M1 4 (11.1D 3 (8.3
Stage (TMN)
I 17 (47.2) 19 (52.8)
II 4 (11.1D 5 (13.9)
Jill 11 (30.6) 9 (25.0)
I\Y 4 (11.D 3 (8.3
Surgery
subtotal gastrectomy 25 (69.4) 26 (72.2)
total gastrectomy 11 (30.6) 10 (27.8)

Values are number (%).
1 Group TIVA: total intravenous anesthesia (propofol-remifentanil)
2. Group Sevoflurane: balanced anesthesia (sevoflurane-remifentanil)



2. Vascular endothelial growth factor®} matrix metalloproteinases
T4 Ao dF VEGF/d4% 45, MMP-2, MMP-9& F 7k x}o]
7} 919tk (Table 3, 4, 5).

Table 3. Changes between preoperative and postoperative serum

VEGEF/platelet

Time TIVA! Sevoflurane®
Preoperative 160.6 = 117.3 143.4 + 133.9
Postoperative 1604 = 117.3 141.7 £ 94.3
POD 5 101.2 £+ 64.2° 98.2 £ b5b5.2%

Values are mean + SD.

1: TIVA group: total intravenous anesthesia (propofol-remifentanil)
2: Sevoflurane group: balanced anesthesia (sevoflurane-remifentanil)
. p < 0.05 compared to T1

Table 4. Changes between preoperative and postoperative serum
MMP-2

Time TIVA! Sevoflurane®
Preoperative 171.9 £ 28.8 1714 £ 30.1
Postoperative 134.2 £ 22.3 138.7 £ 24.8
POD 5 100.1 + 21.5° 101.5 £ 21.7°

Values are mean + SD.

' TIVA group: total intravenous anesthesia (propofol-remifentanil)
2. Sevoflurane group: balanced anesthesia (sevoflurane-remifentanil)
*. p < 0.05 compared to T1

Table 5. Changes between preoperative and postoperative serum
MMP-9

Time TIVA! Sevoflurane®
Preoperative 2457 £ 112.3 234.5 £ 67.8
Postoperative 462.0 £ 275.8° 413.6 * 345.6
POD 5 523.2 £ 195.5° 499.2 + 188.1"

Values are mean * SD.

' TIVA group: total intravenous anesthesia (propofol-remifentanil)
2. Sevoflurane group: balanced anesthesia (sevoflurane-remifentanil)
" p < 0.05 compared to T1
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T= $9 ¥4 VEGF/E@4AF 49 MMP-2%& T304 F+ o EFolA
ole] A HAsFAoY, F il Aol7b AT e A
MMP-9& T13 Hjasle] T2, T304 F o EFAA F7F6l5 2
7Fe] Apol= glAT} (Table 3, 4, 5, Figure 1, 2, 3).

300 -
250 A

200 A

VEGF / platelet
H
3
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100 8

50 A 1

0 T T T
preoperative postooperative POD 5

Figure 1. Mean serum concentration of VEGF/platelet. Concentration of
serum VEGF decreased at postoperative day 5 in both group, but there
were not differences between groups. Values are mean £ SD. " p <

0.05 compared to preoperative values.
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Figure 2. Mean serum concentration of MMP-2. Concentration of serum
MMP-2 decreased at postoperative day 5 in both group, but there were
not differences between groups. Values are mean £ SD. ": p < 0.05

compared to preoperative values.
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Figure 3. Mean serum concentration of MMP-9. Concentration of serum
MMP-9 increased after surgery and at postoperative day 5 in both
group, but there were not differences between groups. Values are mean

+ SD. " p < 0.05 compared to preoperative value.
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Table 6. Changes between preoperative and postoperative serum
laboratory data

Variables TIVA! Sevoflurane®

Hemoglobin

Preoperative 135 £ 2.3 135 £ 2.1

Postoperative 12.0 £ 2.1 128 £ 1.7

POD 5 11.0 £ 1.6 11.2 £ 14
WBC

Preoperative 6.8 £ 2.7 6.2 £ 2.0

Postoperative 11.8 £ 2.8 13.3 £ 4.17

POD 5 7.0 £ 2.5F 76 = 3.1t
Neutrophil

Preoperative 59.0 £ 13.9 60.1 £ 114

Postoperative 85.6 + 4.8 87.2 + 4.7"

POD 5 70.4 + 10.3" 72.0 £ 10.5"
Lymphocyte

Preoperative 29.2 £ 10.7 30.1 £ 10.5

Postoperative 89 = 4.2 8.1+ 4.2°

POD 5 170 £ 7.37 158 £ 8.6
Platelet

Preoperative 244.2 £ 57.4 237.3 £ 56.4

Postoperative 219.5 £ 54.0 234.0 £ 66.5

POD 5 201.2 £ 51.2 200.2 = 55.6
Albumin

Preoperative 4.0 £ 0.5 4.1 £ 05

Postoperative 3.0 £ 0.5 3.3 £ 047

POD 5 29 £ 0.8 3.0 £ 0.3
Creatinine

Preoperative 0.9 £ 0.2 0.8 £ 0.2

Postoperative 0.8 £ 0.2 0.8 £ 0.2

POD 5 0.7 £ 0.3 0.7 £ 0.2

Values are mean * SD.

I TIVA group: total intravenous anesthesia (propofol-remifentanil)
%: Sevoflurane group: balanced anesthesia (sevoflurane-remifentanil)
:p < 0.05 compared to preoperative value

: p < 0.05 compared to postoperative value

—+  *
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ABSTRACT

Effect of total intravenous anesthesia and inhalation anesthesia on the postoperative
serum concentration of vascular endothelial growth factor and matrix
metalloproteinase in patient with gastric cancer

Su Hyun Lee

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Chul Ho Chang)

The effects of anesthetics on cancer metastasis and recurrence after cancer surgery
remains not fully understood. We evaluated the effect of sevoflurane-remifentanil
balanced anesthesia and propofol-remifentanil total intravenous anesthesia(TIVA) on
postoperative serum vascular endothelial growth factor(VEGF), matrix
metalloproteinases(MMP), and laboratory test value in patients with gastric cancer.

Between June 2013 and February 2014, 80 gastric cancer surgery patients were
randomly assigned to sevoflurane-remifentanil group (group S, n=40) and
propofol-remifentanil group (group P, n=40). Anesthesia was maintained with
balanced anesthesia (group S) or TIVA (group P). We measured VEGF, MMP-2,
MMP-9 and laboratory tests before anesthesia(T1), 1 hour after surgery(T2) and
postoperative day 5(T3).

Concentration of serum VEGF and MMP-2 decreased at T3 in both group, but
there were not differences between group S and group P. Concentration of serum
MMP-9 increased at T2 and T3 in both group, but there were not differences

between group S and group P. Changes of other laboratory values were not different
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between groups.

The effects of sevoflurane-remifentanil  balanced  anesthesia  and
propofol-remifentanil TIVA on postoperative serum vascular endothelial growth
factor(VEGF), matrix metalloproteinases(MMP), and laboratory test values in
patients with stomach cancer were not different. Further investigates are required

to assess effects of anesthetics on cancer metastasis and recurrence.

key words: balanced anesthesia, gastrectomy, total intravenous anesthesia (TIVA),
propofol, sevoflurane, matrix metalloproteinase (MMP), vascular endothelial growth
factor (VEGF)
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