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The Optimal Angle of Needle Insertion for Caudal Block in Adults
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Background: This study was conducted to investigate the optimal angle of needle insertion during caudal epidural injection

in chronic low back pain patients using ultrasound imaging.
Methods:

tissue ultrasonography was performed to identify the sacral hiatus.
with an imaginary line drawn parallel to the sacral base using a protractor on a longitudinal plane.

One hundred eight patients (40 male and 68 female patients) with low back pain and sciatica were studied. Soft

The optimal angle of the needle to the skin was measured
A 22-gauge caudal epidural

needle was inserted and was guided by ultrasound to the sacral hiatus and into the caudal epidural space.

The mean +
+ 3.2 mm, 3.6 +

Results:
membrane were 19.0

with the depth of the caudal space and the thickness of the sacrococcygeal membrane.

of the needle insertion was 23.5 = 6.9 degrees.

Conclusions:

to avoid injury to the periosteum and an inadvertent intra-osseous injection.

0.9 mm and 1.8 £ 0.8 mm, respectively.

SD for the intercornual distance, depth of the caudal space and the thickness of the sacrococcygeal

The optimal angle showed a significant correlation
The mean + SD for the optimal angle

We conclude that the needle should be inserted at an angle of approximately 23.5 degrees to the skin in order

(Korean J Anesthesiol 2008; 54: 295~9)
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Cornua of sacrum

Base of sacrum,
posterior surface

Fig. 1. Sonographic transverse view (A) and the corresponding schematic drawing of the sacral hiatus (B). The intercornual distance (a),
thickness of the sacrococcygeal membrane (b) and the sacral canal depth (c) is demonstrated.

Sacrum

Sacrococcygeal
membrane

Posterior surface of Needle
sacrum

Fig. 2. Sonographic image (A) and schematic drawing of the caudal space in longitudinal view (B). The white arrow indicates the needle
which has been inserted in a parallel trajectory to the base of the sacrum. The needle is observed as a hyperechoic structure under
sonography. The portion of the needle inside the caudal epidural space cannot be observed under ultrasonography.
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Table 1. Demographic Data according to Sex

Male Female Total
( = 40) (n = 68) (n = 108)
Age (yrs) 609 + 16.9 624 + 119 61.7 £ 139
Height (cm) 1693 + 102 1558 + 5.7* 160.8 + 10.0
Weight (kg) 688 + 112 59.2 £ 10.2* 62.8 + 115
BMI (kg/m?) 240 + 32 244 + 43 243 + 39

Values are mean = SD. BMI: body mass index. *P < 0.05
compared with male.

Table 2. Measured Variables Derived from Ultrasound Imaging
with Differences according to Sex

Male Female

m-40) (@-o63 ol
Intercornual distance (mm) 20.5 £ 2.8  18.1 + 3.1* 19.0 £ 32
Depth of caudal space (mm) 3.8 + 0.9 36 £ 09 36 £ 09
Thickness of SCM (mm) 19 + 0.8 1.8 + 09 1.8 + 0.8
Angle () 237 £+ 64 234 +73 235 +69

Values are mean + SD. SCM: sacrococcygeal membrane, Angle:
the angle between the needle and the line parallel to the base of
the sacrum. *P < 0.05 compared with male.
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Table 3. Correlation between Variables

Intercornual Depth of Thickness of Angle
distance caudal space SCM
Age 0.01 0.24* 0.16 0.05
Height 0.32% 0.23* 0.11 0.02
Weight 0.26* 0.33* 0.23* 0.04
BMI 0.04 0.18 0.16 0.07
Intercornual 0.21 0.16 0.05
distance
Depth of 0.21* 0.14 0.21*
caudal space
Thickness of 0.16 0.14 0.26%
SCM
Angle 0.05 0.21* 0.26*

All values are expressed as correlation coefficients. SCM: sacro-
coccygeal membrane. *P < 0.05.

Table 4. Factors associated with Angle

Regression coefficient P value
Gender —0.15 0.937
Weight —0.01 0.916
Height 0.06 0.527
Depth of caudal space 1.76 0.029
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