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Effect of Injection Speed on the Anesthetic Level and Duration
of Hypobaric Spinal Anesthesia with 0.1% Tetracaine
in Jack-Knife Position at 15° Head-down Tilting

Jung Lyul Kim, M.D., Gab Soo Kim, M.D., Yon Hee Shim, M.D.
and Yang-Sik Shin, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: The speed of injection of local anesthetic solutions into the subarachnoid space may
influence the spread of these agents in the cerebrospinal fluid by the amount of turbulence generated,
especially with large volume. To determine the proper injection speed of anesthetics in hypobaric spinal
anesthesia on jack-knife position, the anesthetic level and duration were measured with the fast or slow
injection speed.

Methods: Twenty patients for perianal surgery in jack-knife position under hypobaric spinal anesthesia
were randomly assigned to one of two groups. Tetracaine (0.1%) in distilled water 5 ml was administered
to all the patients. Group I patients received the drug with the speed of injection as 5 ml/20 sec (15
ml/min) and the others (Group I) as 5 ml/4 min (1.25 ml/min). The mean arterial pressures and heart
rates at the preanesthetic period, and 5, 10, 15 and 20 min after the end of injection were measured.
The anesthetic levels at 5, 10, 15 and 20 min after the injection and anesthesia duration were measured.

Results: There was no significant difference in mean arterial pressures, heart rates and anesthetic
duration between two groups. The anesthetic level 20 min after the injection was higher in Group I
than Group II, and not different at the other time sequences.

Conclusion: At the injection speed within 1.25~15 ml/min in hypobaric spinal anesthesia on
jack-knife position at 15° head-down, we acquired appropriate anesthetic level and duration for perianal
surgery without any undesirable effects. (Korean J Anesthesiol 1998; 35: 1100 ~1104)

Key Words: Anesthesia: duration. Anesthetic techniques: spinal, injection speed. Anesthetics: local,
tetracaine, hypobaric. Position: jack-knife; prone.
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Table 1. Patients’ Characteristics

Sex . .
Weight H
Growp (Male/ Ager) g b P
Female)
I 7/3 46.7+18.7 68.6%125 167.1+9.0
1 6/4 40.1£11.9 669+12.7 169.8+114

All values are expressed as mean:+SD except Sex

510 9 15%el IFelld FostAl = AetEp<

0.05) ¥ ¥ 2F APEF) &8 AsicK(Table 2).
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Table 2. Changes of Mean Arterial Pressures (MAP) and Heart Rates(HR)

Elapsed time' (min)

Group Preanes '
5 10 15 20
MAP 1 102+12 101+12 100+12 100+ 13 101+16
(mmHg) I 92+17 92+16 92:+16 90118 90+13
HR I 81x+15 81+14 81+15 81+18 79+ 16
(beats/min) I 64 +10* 651+9* 66+ 10* 64+ 9* 6611

T Preanes: immediately prior to the injection of tetracaine. *Elapsed time : from the end of the injection of tetracaine.
All values are expressed as mean:tSD. *p<0.05 vs Group I

Table 3. Sensory Anesthetic Level! at the Elapsed Time and the Duration’ of Anesthesia

Anesthetic level (points)

Duration(min)
Elapsed time 5 10 15 20 (min)
Group I 4+ 1(S3) 5+ 1(S)) 6+ 1(Ls) T+ 1(Ly) 176 =65
Group 1I 4+1(Sy) 5+1(S1) 5+1(S1) 5+1*(S)) 218+55

1 Anesthetic level: transformed to the sequential numbering of each sensory dermatome from S5(1 point) to L1(10 points)
" Duration : time interval from the onset to 2-dermatome regression from the maximal anesthetic level. All values are

expressed as mean=+SD. *p<0.05 vs. Group 1
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