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Abstract:

Bispectral index values in patients undergoing cesarean section under general

anesthesia at Nopparatrajathanee Hospital

Saowaluck Nakkaew, M.D.*, Nareerat Chaokasemsuntorn, B.N.*

*Department of anesthesia, Nopparatrajathanee Hospital, Bangkok 10230, Thailand

Background: Cesarean section at
Nopparatrajathanee Hospital is usually per -
formed under general anesthesia, in spite of
high risk for intraoperative awareness and recall.
Assessment depth of anesthesia by clinical
factors and hemodynamic variability may not
be sensitive and specific. Bispectral index
monitoring could provide reliable assessment.
Objectives: To evaluate Bispectral index values
during operation and anesthesia. Methods:
Thirty ASA classification 1 parturients under -
going elective cesarean section under general
anesthesia using routine anesthetic drugs, doses
and technique were studied prospectively.
Intraoperative BIS index values and hemodynamic

variability were measured every 1 minute before

delivery, then every 3 minute and 12 specific
events during the operation. All patients were
interviewed for any awareness and recall before
leaving the recovery room and 24 hours post -
operative. Results: BIS index values were 96.63
+2.04, 49.37 + 12.86, 51.87 + 12.43, 68.23 + 9.80,
69.90 + 8.09, 64.50 + 12.60, 60.27 + 6.86, 66.83 +
4.09, 68.30 + 4.12, 73.10 + 5.12, 79.40 + 5.20 and
82.20 + 5.17 at baseline, induction, intubation,
skin incision, uterine incision, delivery, uterine
suture, subcutaneous tissue suture, skin closure,
reverse muscle relaxant, eye opening and
extubation respectively. Hemodynamic profiles
and Apgar score were satisfactory. There was
no case of uterine atony, nor were reported of

intraoperative awareness and recall. Conclusions:
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Although BIS index values of more than 60 was
discovered at most events during operation and
anesthesia, no report of intraoperative awareness

and recall were found.

Keywords: Bispectral index, awareness, general

anesthesia, cesarean section.
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Table 1 Demographic data, Apgar score and estimated blood loss. Data presented as mean + SD (Range)

Age (yr)

Weight (kg)

Height (cm)
Gestational age (week)
Apgar score 1 min
Apgar score 5 min
Apgar score 10 min

Estimated blood loss (ml)

28.93 +£6.37 (16 - 41)

70.99 + 10.64 (58 - 98)
155.83 +6.21 (145 - 167)
38.63 +0.81 (37 - 40)
8.77+0.57(7-9)

9.60 + 0.62 (8 - 10)
9.93+0.25(9-10)

570.00 + 189.65 (400 - 1000)
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Table 2 Duration of events. Data presented as mean + SD (Range)

Duration of operation (min) 37.80 +14.17 (19 -72)
Induction to skin incision (min) 2.87+1.25(1-6)
Skin incision to uterine incision 28+145(1-6)
Induction to uterine incision (min) 5.67+1.52(3-10)
Uterine incision to delivery (min) 1.92+1.3(0.5-7)

Induction to delivery (min)

737+1.73(4-11)

Turn off sevoflurane to eye opening (min) 5.5+2.79(2-15)

Reverse muscle relaxant to eye opening (min) 1.67+0.71 (1 - 3)

1 4 [ U { 1 1 Jd LY
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Table 3 BIS index value during operation and anesthesia and number of parturients with BIS index > 60

Events BIS index value Number of parturients with
Mean + SD (Range) BIS index value > 60 (%)

Preoxygenation 96.63 +2.04 (91 -98) 30/30 (100)
Induction 49.37 +12.86 (25 - 78) 6/30 (20)
Intubation 51.87 +12.43 (33 - 73) 7/30 (23.33)
Skin incision 68.23 +9.80 (48 - 79) 23/30 (76.67)
Uterine incision 69.90 + 8.09 (40 - 78) 27/30 (90)
Delivery 64.50 + 12.60 (21 - 78) 25/30 (83.33)
Uterine suture 60.27 + 6.86 (46 - 72) 19/30 (63.33)
Subcutaneous tissue suture 66.83 +4.09 (59 - 77) 29/30 (96.67)
Skin closure 68.30 +4.12 (61- 80) 30/30 (100)
Reverse muscle relaxant 73.10 +5.12 (66 - 83) 30/30 (100)
Eye opening 79.40 +5.20 (72 - 92) 30/30 (100)
Extubation 82.20 +5.71 (73 - 96) 30/30 (100)
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Table 4 MAP, HR during operation and anesthesia and P value

MAP HR
Events
Mean + SD (Range) P value Mean + SD (Range) P value
Preoxygenation 90.43 + 8.63 (73-110) 0.28 84.87 +19.16 (61-131) 0.65
Induction 90.73 + 10.38 (72-123) 0.55 102.93 +17.70 (63-136) 0.20
Intubation 105.35 + 14.76 (77-129) 0.37 111.83 +15.38 (77-150) 0.80
Skin incision 105.80 + 11.99 (79-128) 0.18 105.90 + 18.48 (73-150) 0.61
Uterine incision 95.77 + 8.63 (69-116) 0.67 89.37 + 19.04 (60-139) 0.79
Delivery 87.07 £ 12.11 (65-113) 0.60 86.07 + 8.63 (51-140) 0.44
Uterine suture 80.43 + 12.46 (56-106) 0.89 89.17 +18.71 (57-137) 0.28
Subcutaneous tissue suture  82.37 + 8.13 (60-97) 0.01* 88.377?717.53(61-137) 0.69
Skin closure 86.45 + 8.63 (73-101) 0.30 82.83 + 8.63 (56-122) 0.81
Reverse muscle relaxant 95.41 +10.87 (75-125) 0.77 91.00 + 17.22 (60-122) 0.99
Eye opening 98.50 + 11.42 (75-121) 0.53 105.07 +12.96 (76-127) 0.17
Extubation 99.53 +10.51 (78-121) 0.13 105.20 + 11.32 (80-126) 0.15
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