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Effect of Injection Speed of Local Anesthetic on Hypotension during Spinal
Anesthesia for Cesarean Section

Yong In Kang, Eun Chi Bang, Dong-Wook Shin, Dae Eun Kweon, Su Yeon Kim, Hyun Sook Lee, Kyung Sook Cho,
Su Yeon Lee

Department of Anesthesia and Pain Medicine, Gangnam Medical Center, CHA University, Seoul, Korea

Objectives: Maternal hypotension is a common problem during cesarean section under spinal anesthesia. We
evaluated the influence of injection speed of local anesthetic to subarachnoid space on maternal hypotension
and level of sensory block.

Methods: Bupivacaine (0.5%) 9 mg with fentanyl 10 ug was injected to subarachnoid space either quickly (during
20 seconds, 0.1 mL/sec, n=20) or slowly (during 100 seconds, 0.02 mL/sec, n=20) in parturients scheduled for
elective cesarean section. The onset and level of sensory block was checked and heart rate and blood pressure
was checked by 2.5 minutes during 20 minutes. Hypotension (systolic blood pressure <100 mmHg or <70% of
baseline) was treated with ephedrine.

Results: Hypotension occurred 70% of parturients with spinal anesthesia. Slow injection didn’t influence on the
onset and level of sensory block and didn’t reduce the incidence of hypotension. But onset of hypotension was
delayed.

Conclusion: Slow injection (during 100 seconds, 0.02 mL/sec) of local anesthetic delayed onset of hypotension
and required less amount of ephedrine. Slow injection of local anesthetic was one of the effective methods for
the cardiovascular stability during cesarean section under spinal anesthesia. (Ewha Med J 2012;35(2):83-88)
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Table 1. Patient characteristics

- Fast group Slow group

Characteristic (n=20) (n=20)
Age (yr) 32.9+3.26 33.4+3.07
Height (cm) 160.9+3.45 162.4+5.38
Weight (kg) 68.4+9.41 69.0£5.76
Intrauterine period (wk) 38.3+0.85 38.2+0.70

There are no significant differences between two groups. The
values are presented as mean#SD.
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Table 2. Data between two groups

. Fast group Slow group
Variable (n=20) (n=20)
Spinal anesthesia
Onset time (min) 2.60+0.,94 3.10+0.91
Level (thoracic dermatome)  4.35+0.88 4.70£0.92
Neonate outcome
Body weight (kg) 3.18+0.43 3.39+0.38
Apgar score (1 min) 7.95+0.22 8.00+0.00
Apgar score (5 min) 8.90+0.45 9.00+0.00
Incision time (min) 8.45+1.47 7.40£2.32
Delivery time (min) 14.20+2.39 13.40+3.24
Fluid during 20 min (mL) 885.0+308.26  772.5+306.7

There are no significant differences between two groups.
Values are presented as mean=SD.

Table 4. Hemodynamic data in two groups
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Table 3. Ephedrine data

Slow group
(n=20)

Fast group
(n=20)

13 (65%)
19.77+10.28
5.96+1.63*

Variable

5 (75%)
17.87+8.13
7.17+3.26*

Number of use
Total amount (mg)
First injection time (min)

There are significant difference between two groups in the
first ephedrine injection time but no differences in the number
of use and amount of ephedrine. Values are presented as
mean+SD. *P<0.05 between two groups.

Minutes 0 2.5 5 7.5 10 12.5 15 17.5 20
SBP (mmHg)
Fast group 117.2+26.6 1157112 106.1+11.3 104.2+13.5 105.9+15.8 1123+11.7 118.6x14.0 123.5+11.3 122.2+8.1

Slow group 122.8+10.1 120.6+15.0 107.9+16.2 105.8+20.5
DBP (mmHg)

Fast group 78178  702+8.0 644%+103 60.4+9.3

Slow group 78.0£8.0 714+126 614+x119 60.1+£13.2
HR (beats/min)

Fast group  80.1+15.3 85.7+13.1 91.1+122 91.3+149

Slow group 86.9+20.8 86.1+17.7 87.8+18.1 90.0+22.8

111.8£15.2 111.4£16.4 124.0+17.3 121.9+12.7 117.8+£10.5

61.9+11.7
63.5+9.8

68.2+7.6
64.9+11.2

70.3+9.9
69.4+4.1

72.0%8.1
67.5+11.2

69.6+6.9
65.7+12.2

84.0+18.1
90.9+245

79.6+15.5
89.1+£25.8

79.8+14.9
86.3+£24.8

75.5%£10.7
84.7+£18.5

83.0£10.5
88.4+16.2

There are no significant differences between two groups in SBP,

blood pressure; DBP, diastolic blood pressure; HR, heart rate.

DBP and HR. Values are presented as mean+SD. SBP, systolic
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