o kvl 248 8) 2] 2003; 44: 494 ~499

E AL AN JTAA AT A 01
1

FEAeATHY whAS, 9 Luistm o) vt ot

1%

= Abstract =

Optimal Point and Angle of Needle Insertion in Midline
Spinal Puncture in Korean Young Adult Male

Chul Woo Jung, M.D., and Won Sik Ahn, M.D.*

Department of Anesthesiology, Seoul Armed Force Hospital, and *Anesthesiology and Pain Medicine,
Seoul National University College of Medicine, Seoul, Korea

Background: In spinal anesthesia, we usually walk over the interspinous space with a repetitive
insertion-withdrawal-redirection-advance chain, which is annoying and time consuming, let alone the
discomfort of patients. The aim of this study was to offer a guideline for the optimal point and angle
of needle insertion performing spinal anesthesia and to strengthen the basis of the practice of spinal
anesthesia.

Methods: Twenty men were evaluated for this study. While in a head-to-knee position, a simple
X-ray was taken and L2-3, L3-4, and L4-5 interspaces were measured. Two tangential lines were drawn
between the upper and lower spinous process and the points where these two lines meet the skin were
marked. The perpendicular line from the most prominent point of the spinous process to the skin was
checked(S). The distances from S to the cephalic point of the tangential line (D1) and to the caudal
point of the tangential line (D2) were measured. Perpendicular lines were drawn on the point where
tangential lines meet skin and the angles between perpendicular lines and tangential lines were measured
(Al, A2).

Results: Mean distance (MD, [D2-D1] + 2) and mean angle (MA, [Al + A2] + 2) were calculated
as 3.59 + 0.64cm, 11.9 = 475 for L2-3, 3.72 + 0.50 cm, 11.18 + 1.65° for L3-4, and 3.71 *
0.61 cm, 11.03 * 4.95° for L4-5 (mean + SD).

Conclusions: At any lumbar level, we could approach the interspinous space from the insertion point
of 3.6-3.7 cm caudal from the spinous process and with the angle of the cephalic direction of about 11-12°
optimally. It can be the guideline for the insertion of the needle in spinal anesthesia and we can get
some safe margins for insertion from the measured data. (Korean J Anesthesiol 2003; 44: 494 ~499)
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Table 1. Demographic Data
Characteristics Data
Age (yr) 2220 + 0.83 (22-24)
Weight (kg) 67.65 + 7.50 (56-87)
Height (cm) 1744 + 5.57 (165-188)

Values are mean + SD. Values in parenthesis are range.
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Fig. 1. Schematic view of the point and angle of needle
insertion in spinal anesthesia. S: spinous process point
palpable over skin. It is the junction point of the perpen-
dicular line of the most prominent portion of spinous
process to skin. D1: distance from point S to the point
that the maximum caudal insertion line meets skin, D2:
distance from point S to the point that the maximum
cephalic insertion line meets skin, Al: angle between the
perpendicular line to skin and the maximum caudal tan-
gential line of interspinous space, A2: angle between the
perpendicular line to skin and the maximum cephalic
tangential line of interspinous space.



496 Ui3tulFH sts| A 2 Al 44 B Al 4 & 2003
Table 2. The Measured Distance and Angle of Needle Insertion in Radiography
D1 D2 Al A2

L 093 * 0.52 6.26 + 1.07 21.6 £ 821 4540 + 4.16
> (0.0-1.9) (3.6-8.1) ([-39.01-[-7.0)° (40.0-55.0)
L 0.90 + 0.47 6.54 £ 0.78 2135 + 4.53 43770 + 345
i 0.2-2.2) (5.2-8.0) ([-30.0]-[-14.0])* (36.0-51.0)
L 0.72 + 0.95 6.70 + 0.85 21.80 + 8.53 43.85 + 4.23
3 ([-1.0]-1.6) ' (5.2-8.5) ([-42.01-[-9.0" (35.0-53.0)

Values are shown as mean * SD. Values in parenthesis are range,

from skin point(S), .

" negative value means cephalic distance,
negative values mean caudal direction. D1: distance from point S to the point that the

maximum caudal insertion line meets skin, D2: distance from point S to the point that the maximum cephalic
insertion line meets skin, Al: angle between the perpendicular line to skin and the maximum caudal tangential
line of interspinous space, A2: angle between the perpendicular line to skin and the maximum cephalic tangential

line of interspinous space.
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EFAR), B35 9HS 95% A1 T7h)(Table 3).

A 2-3 857k 359 £ 0.64 cm, 11.9 + 4.75°
(2.34-4.84 cm, 2.59-21.21°)

Table 3. The Optimal Point and Angle of Needle Insertion

in Spinal Anesthesia

MD MA
L, 3.59 + 0.64 11.90 + 4.75
(2.34-4.84) (2.59-21.21)
L 3.72 + 0.50 11.18 + 1.65
(2.74-4.70) (7.94-14.41)
s 371 + 0.61 11.03 + 4.95
(2.52-4.90) (1.32-20.73)

Values are shown as mean * SD. Values in parenthesis
are 95% CI, MD: mean distance, (D2 DI1) + 2, MA:
mean angle, (Al + A2) + 2. DI: distance from point
S to the point that the maximum caudal insertion line
meets skin, D2: distance from point S to the point
that the maximum cephalic insertion line meets skin,
MA: mean angle, (Al + A2) + 2. Al: angle bet-
ween the perpendicular line to skin and the maximum
caudal tangential line of interspinous space, A2: angle
between the perpendicular line to skin and the max-
imum cephalic tangential line of interspinous space.

A 3-4 937k 372 £ 0.50 cm, 11.18 + 1.65°
(2.74-4.70 cm, 7.94-14.41°)

A 4-5 237 371 £ 0.61 cm, 11.03 + 4.95°
(2.52-4.90 cm, 1.32-20.73°%)
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