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Evaluation of the anesthetic depth by Bispectral Index during Cesarean Section under

general anesthesia

Ruangkhaw Thongsri*, Kwanjit Ochum?, Pidech Boonnam?

Abstract
Background: The incidence of accidental awareness in cesarean section under general anesthesia
is higher than in other surgeries because we had to use a minimal dose of drugs and inhalation to
avoid the side effects to the neonate. Today, we do not have data about the depth of anesthesia
and the incidence of awareness during cesarean section under general anesthesia in Surat Thani
Hospital.
Objective: To evaluate the depth of anesthesia by using the Bispectral index and detect the
awareness during cesarean section under general anesthesia
Method: This study was conducted on 70 parturient patients undergoing elective cesarean section.
A standardized anesthetic technique was applied: induction with routine anesthetic agents.
Electrocardiogram, heart rate, blood pressure, SpO2, Bispectral index, and minimal alveolar
concentration (MAC) of Sevoflurane in 50% Nitrogen oxide were continuously monitored and
recorded during anesthesia.
Result: BIS index value was 97.09+ 2.02 ,61.8+16.48 ,42.23+8.33 ,39.27+ 8.53 ,36.44+7.09,
34.50+7.72, 34.50+7.72, 34.50+7.72,37.01+14.29,61.47+ 9.16,68.21+6.89,79.57+5.31, and 86.90+5.85
at Baseline, Induction, Intubation, Skin incision, Uterine incision, Delivery, Suture uterus, Suture
sheath, Skin closure, Open eyes, and Extubation. MAC of sevoflurane in 50% nitrous oxide was
between 0.4 and 0.7. Hemodynamic profiles and Apgar scores were satisfactory. There was no
case of uterine atony but one case of incidental awareness during the surgery.
Conclusion: The currently used general anesthetic technique in Surat Thani Hospital appears
inadequate for depth of anesthesia because using only midazolam after delivery is not appropriate.
The level of sevoflurane may be adjusted by applying BIS during surgery to prevent incidental
awareness.
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Tablel Demographic data, Apgar score and estimated blood loss. Data presented as mean+ SD

(Range)

Age (years)

29+5.9 (19-40)

Gestational age (Weeks)

38+0.75 (37-40)

Weight (Kilograms)

72.4+12.99 (50-99)

Height (Centimeters)

159.2+5.96 (150-175)

Apgar score 1 minute

8.87+0.66 (4-10)

Apgar score 5 minute

9.94+0.23 (9-10)

Estimated blood loss (milliliters)

467.14 £155 (200-900)

ToyauaniyesrazaInsifn (i) wanslunisned 2

Table 2 Duration of events. Data presented as mean + SD (Range)

Duration of operation (Minutes)

34.6 + 0.23 (15-60)

Induction to skin incision (Minutes)

3.71 £ 1.94 (1-15)

Skin incision to uterine incision (Minutes)

2.07 + 1.40 (1-7)

Uterine incision for delivery (Minutes)

1.47 + 0.91 (1-6)

Delivery to the uterine suture (Minutes)

4.87 + 1.77 (1-9)

Uterine suture to skin suture (Minutes)

16.41+7.07 (4-32)

Skin suture to Extubation (Minutes)

22.21+7.43 (7-40)

AN91971 3 HARINANIINTITIASTRUAILENVES
sguuUszamlusuzinnIsidnAaannens
stfumnuiAnuuuingedilsmeuiagsiugs
511l leiﬂwf?amiﬁ A1 Bispectral index f®
97.09+ 2.02 ,61.8+16.48 ,42.23+8.33
,39.27+ 8.53 ,36.44+7.09, 34.50+7.72
,37.01+14.29 ,61.47+ 9.16 ,68.21+6.89
,79.57+5.31 and 86.90+5.85 Arnoulieiin
aau , Weraay, ldvie, Wrdvids, Wiuagn,
nsnaen, Wuungn, WURaBuRma, Sy
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Table 3: BIS index value during cesarean section and number of parturients with BIS index above
60

Number of parturients Number of parturients

with BIS index > 60 (%)

Events BIS index Vi

Mean + SD (Range) Movement/Lacrimation (%)

Baseline level 97.09+ 2.02 (87-98) 70/70(100) 70/70 (100)
Induction 61.8+16.48 (32-90) 40/70(57.14) 0/70 (0)
Intubation 42.23+8.33 (27-69) 3/70(4.29) 0/70 (0)
Skin incision 39.27+ 8.53 (19-66) 1/70(1.43) 1/70 (1.43)
Uterine incision 36.44+7.09 (17-58) 0/70(0) 0/70 (0)
Delivery 34.50+7.72 (16-65) 1/70(1.43) 0/70 (0)
Suture uterus 37.01+14.29 (15-78) 7/70(10) 1/70 (1.43)
Suture sheath  61.47+ 9.16 (35-80) 47/70(67.14) 6/70 (8.57)
Skin closure 68.21+6.89 (51-80) 64/70(91.43) 21/70 (30)

70/70 (100)
70/70 (100)

79.57+5.31 (64-91)
86.90+5.85 (73-97)

70/70(100)
70/70(100)

Open eyes

Extubation

Table 4 MAP, HR, clinical signs during cesarean section, and P value

Mean Arterial Pressure (MAP) Heart rate (HR)

Events mmHg per minute
Mean * SD (Range) P value Mean £ SD (Range) P value
Baseline level 99+10 (80-130) 0.60 87+15 (58-128) 0.43
Induction 100+11 (79-138) 0.60 101+13 (62-134) 0.39
Intubation 107+15 (77-145) 0.46 103+14 (80-143) 0.48
Skin incision 104+15(74-144) 0.39 98+17(58-142) 0.50
Uterine incision 96+14(51-132) 0.50 88+12 (65-112) 0.44
Delivery 88+14 (54-199) 0.40 84+11 (59-109) 0.60
Suture uterus 79+14 (54-119) 0.45 87+13 (56-125) 0.5
Suture sheath +12 (50-108) 0.46 87+12 (58-109) 0.54
Skin closure +13 (57-118) 0.46 85+12 (57-113) 0.56
Open eyes +13(71-132) 0.49 100+16 (56-130) 0.48
Extubation 102+13 (76-135) 0.62 103+12 (75-134) 0.41
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Table 5 Minimum alveolar concentration (MAC) of sevoflurane in 50% nitrous oxide(N,O)

Events MAC of sevoflurane in 50% N,O (End tidal sevoflurane)
Minimal Maximum Mean
Skin incision 0.3(0.2) 1.4 (2.2) 0.7(1.1)
Uterine incision 0.2(0.2) 1.4 (2.2) 0.7 (1.1)
Delivery 0.2(0.2) 1.4 (1.8) 0.6 (0.9)
Suture uterus 0.2 (0.2) 9 (1.3) 0.5 (0.5)
Suture sheath 0.2(0.2) 0.7 (0.7) 0.4 (0.2)
Skin closure 0.0 (0.0) 0.7 (0.7) 0.4 (0.2)
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