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Effects of Different Bispectral Index on Stress Response, Inflammatory
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ABSTRACT Objective: To observe the effects of different bispectral index (BIS) on stress response, inflammatory factors and
postoperative cognitive function in elderly patients with gastrointestinal malignant tumors under general anesthesia. Methods: A total of
98 hospitalized elderly patients with gastrointestinal malignant tumors who were newly diagnosed in the Affiliated Cancer Hospital of
Xinjiang Medical University from October 2020 to April 2021 were selected.According to the random number table method, they were
divided into shallow anesthesia group (n=49, BIS value 45~55) and deep anesthesia group (n=49, BIS value 30~40). The awakening
quality, stress response, inflammatory factors, postoperative cognitive function, hemodynamics and adverse reactions were compared
between the two groups. Results: The awakening time, directional force recovery time and tracheal extubation time of shallow anesthesia
group were shorter than those of deep anesthesia group (P<0.05). Heart rate (HR) and mean arterial pressure (MAP) decreased and then
increased in the two groups at immediately after intubation (T1) ~ completion of operation (T5) time points (P<0.05). HR and MAP at
T1~TS5 time points of deep anesthesia group were higher than those of shallow anesthesia group (P<0.05). The levels of cortisol (Cor) and
adrenocorticotropic hormone (ACTH) in the two groups increased at 2 h after operation (T4) and 60 min after extubation (T6) time
points, and the shallow anesthesia group was higher than the deep anesthesia group (P<0.05). At T4 and T6 time points, the levels of
interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) increased continuously, but the shallow anesthesia group was lower than the
deep anesthesia group (P<0.05). The Mini-Mental State Examination (MMSE) score of deep anesthesia group was lower than that of
shallow anesthesia group at 3 d and 7 d after operation (P<0.05). There was no difference in the incidence of adverse reactions between
the two groups (P>0.05). Conclusion: Under general anesthesia, the BIS value range of 30~40 in elderly patients with gastrointestinal

malignant tumors can maintain more stable hemodynamics and low stress response, but it has a relatively large impact on cognitive
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function. When the BIS value is between 45 and 55, the patient wakes up quickly and the level of inflammatory factors is lower. The BIS

value should be adjusted and controlled reasonably in combination with the actual situation.
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Table 1 Analysis of general data

Shallow anesthesia group

Deep anesthesia group

General data (n=49) (n=49) t/a? P
Age(years) 71.87% 5.16 73.02+ 5.47 -1.071 0.287
Gender(male/female ) 28/21 27/22 0.041 0.839
BMI(kg/m?) 2493+ 4.26 24.52+ 3.15 0.542 0.589
Years of schooling( years ) 7.78% 2.43 7.71% 3.29 0.120 0.905
ASA classification(II/111) 18/31 17/32 0.044 0.833
Preoperative MMSE ( scores ) 27.38% 0.99 27.32+ 1.16 0.275 0.784
Operation time(min ) 253.44% 53.92 255.75% 57.38 -0.205 0.838
Anesthesia time( min ) 261.06% 51.63 267.48% 63.05 -0.551 0.583
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Table 2 Comparison of awakening time, directional force recovery time and tracheal extubation time (x* s, min)

Groups Awakening time Directional force recovery time Tracheal extubation time
Shallow anesthesia group(n=49) 18.17+ 1.36 27.18+ 2.28 22.69+ 2.16
Deep anesthesia group(n=49 ) 23.95+ 2.21 32.34% 3.19 27.71% 2.25
t -15.592 -9.212 -11.266
P 0.000 0.000 0.000
2.2 HR.MAP 3§tk T1~T5 B[]S, Pi2H HR MAP 34T S5 T4 (P<0.05) o TRIRRIE

TO B} JA] &5, PiZH HR MAP i [a] %) 1L T 22 7 (P>0.05),  #H T1~T5 Hfa] A HR MAP 5 RFELH 55 (P<0.05) . W3 3,

% 3 HR.MAP XtEb (v 5)
Table 3 Comparison of HR, MAP(x+ s)

Groups Time points HR(beats/min ) MAP(mmHg)

Shallow anesthesia group(n=49) TO 79.46% 5.11 96.69+ 5.63
Tl 73.11% 3.75 88.70 4.51"

T2 69.33+ 4.57 84.65+ 5.49

T3 65.56x 3.30" 80.65+ 6.59"

T4 70.16% 6.59 85.71+ 5.68

TS 74.64+ 591 90.45% 6.56'

Deep anesthesia group(n=49) TO 79.19% 4.40 96.47 4.15
T1 76.68+ 3.99* 92.67+ 5.32¢

T2 73.30+ 4.73* 88.72+ 4.57*

T3 69.90+ 3.27* 84.74%+ 5.60"

T4 7427+ 433" 89.45%+ 6.39*

TS 78.23+ 3.26° 95.77 6.37°

Repeated measurement and overall analysis HF correction factor 0.9471 0.9846

Inter group F, P 78.173, 0.000 49.818, 0.000

In group F, P 78.782, 0.000 77.966, 0.000

Interaction F, P 3.533,0.007 2.884,0.022

Note: compared with T0, 'P<0.05. Compared with shallow anesthesia group, *P<0.05.

2.3 Cor ACTH 3¢tk TIRFREE4H (P<0.05), L35 4.
TO B[] 5, M4l Cor ACTH /KXt L2 5% (P>0.05), 2.4 IL-6 TNF-a XLk
T4 T6 KA &1, W20 Cor ACTH K42 v , BV R IRZH 5 TO BF[A] 5., P4l IL-6 . TNF-o 2K 5T EL o252 52(P>0.05)
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Table 4 Comparison of Cor, ACTH(xt s)

Groups Time points Cor( pg/dl) ACTH(pmol/L)
Shallow anesthesia group(n=49) TO 13.85+ 3.28 5.02+ 0.33
T4 28.33+ 441" 12.15+ 041"
T6 46.31% 477 25.74% 0.79
Deep anesthesia group(n=49 ) TO 13.32+ 2.81 491+ 0.48
T4 22.73+ 4.26* 8.71+ 0.86"
T6 36.00+ 4.30* 14.51+ 1.07*
Repeated measurement and overall analysis HF correction factor 0.9835 0.5205

Inter group F, P
In group F, P

Interaction F, P

167.107, 0.000 3,209.098, 0.000

1,143.932,0.000 11, 991.723, 0.000

27.934, 0.000 1,654.181, 0.000

Note: compared with T0, 'P<0.05. Compared with shallow anesthesia group, *P<0.05.

% 5 IL-6 TNF-a 3tk (xt s, pg/mL)
Table 5 Comparison of IL-6, TNF-q(x% s, pg/mL)

Groups Time points IL-6 TNF-a

Shallow anesthesia group(n=49 ) TO 23.65+ 4.41 5.12+ 0.48

T4 35.83+ 4.34 11.02+ 1.25

T6 48.61+ 5.39' 17.93+ 2.29

Deep anesthesia group(n=49) TO 23.15+ 5.26 5.29+ 0.37

T4 49.72+ 4.15* 16.79+ 2.15*

T6 60.53+ 5.06" 28.52+ 3.07*
Repeated measurement and overall analysis HF correction factor 0.8480 0.6675

Inter group F, P
In group F, P

Interaction F, P

249.969, 0.000 620.665, 0.000

1,012.517, 0.000 2,267.136, 0.000

62.201, 0.000 189.945, 0.000

Note: compared with T0, 'P<0.05. Compared with shallow anesthesia group, *P<0.05.
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Table 6 Comparison of postoperative cognitive function(x+ s, scores )

Groups Time points MMSE score
Shallow anesthesia group(n=49) Before operation 27.35+ 0.98
3 d after operation 25.20% 0.57
7 d after operation 26.45% 0.36
Deep anesthesia group(n=49 ) Before operation 27.35% 1.17
3 d after operation 23.35+ 0.79*
7 d after operation 25.20x 0.42*
Repeated measurement and overall analysis HF correction factor 0.7348

Inter group F, P
In group F, P

Interaction F, P

123.645, 0.000
400.044, 0.000

37.771, 0.000

Note: compared with before operation, 'P<0.05. Compared with shallow anesthesia group, *P<0.05.
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