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Measuring Needle Angle and Depth for Lumbar Medial Branch Block
Using Ultrasonography: An Evaluation of Efficiency Compared with
Magnetic Resonance Imaging

Changsu Kim, M.D.”, Daemoo Shim, M.D.*, Seokjoong Lee, M.D.", Youngha Woo, M.D.,
Samuel Baek, M.D., and Haksun Chung, M.D.
Department of Orthopedic Surgery, Kosin University Gospel Hospital, Busan, *Department of Orthopedic Surgery, Wonkwang University School of

Medicine, Tksan, 'Department of Orthopedic Surgery, Keimyung University School of Medicine, Daegu, *Department of Orthopedic Surgery, Bumin
Hospital Busan, Busan, Korea

Purpose: The purpose of this study was to compare accuracy of proper needle insertion angle between magnetic resonance imaging (MRI)
and ultrasonography during lumbar medial branch nerve block procedure.

Materials and Methods: Between January 2015 and June 2016, 80 people who underwent MRI in the past 3 months with improved
lumbar pain after sono-guided medial branch nerve block were enrolled for analysis (male, 39; female, 41; average age, 63.3 years). The
insertion angle and depth between the spinous process and needle at each target points were measured at various levels (superior, inferior
segment of each facet joints from L2-3 to L5-S1). The needle was positioned 1 cm apart from both lateral sides of the probe, locating
spinous process in the middle. A comparative analysis was performed between an ultrasonography and an MRI. We determined the
statistical correlation between the two methods.

Results: The average differences with respect to the distance between each level on a sono-guided medial branch nerve block were
1.28+1.07 mm in L2 (7 cases), 1.27+4.26 mm in L3 (25 cases), 1.63+5.89 mm in L4 (93 cases), 1.99+4.12 mm in L5 (141 cases), and 1.51+3.87
mm in S1 (66 cases). The average differences regarding the angle of each level were 1.69°+1.34° in L2 (7 cases), 2.03°+5.35° in L3 (25
cases), 1.49°+3.42° in L4 (93 cases), -1.55°+3.67° in L5 (141 cases), and 1.86°+4.83° in S1 (66 cases). All measurements followed a normal
distribution (p >0.05), showing statistical correlation without significant difference (p >0.05).

Conclusion: After measuring each level using an MRI prior to performing the procedure, a sono-guided lumbar medial branch nerve block
can be performed with greater safety and efficacy, especially for beginners.
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Table 1. Area of Evoking Pain and Number of Needle Insertion at Each
Level

Site of symptom
Level (case) :
Left Right Both Total*
L2/3 (n=b) 2 1 2 7
L3/4 (n=12) 3 3 6 18
L4/5 (n=47) 7 12 28 75
L5/S1 (n=35) 8 6 21 66

Values are presented as number only. For 1 facet joint block, inserting
the needle at the upper, lower, and medial branches of the facet joint.
*Left+right+bothx2.
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Figure 1. (A) When longitudinal axis is a line along the spinous process (A-1) and center of probe is on the spinous process (A-2), entrance points
of the needle are 1 cm from both lateral sides of the probe (A-3). (B) Facet joint seen at a longitudinal view; the exact point is set by counting the
interface between spinous process and facet joint and upper portion of sacrum (B-1) facet joint and spinous process are checked after rotating the
probe 90° for a horizontal view (B-2). S, spinous process; F, facet; T, transverse process.
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Figure 2. Needle is inserted through the index at each level, needle’s depth and angle between the needle and spinous process are measured when
the needle touches the target point of the medial branch block.

AchFig 3). EE o|R =] oRE Hristylon] x| Htgho] 0of ~Hst
B2 AR 2 23ubo A ST FAR ] o] W 4dZt EX] Frete A AAE Fotn)
I} MRIOA 243 Alo] Zo] U 4Fzte] 212 JLste] Ht & A AFS0] ARR3F MRIE= Philips 1.5 Tesla scanner (Gyroscan;



353

Measuring Needle Angle and Depth for Lumbar Medial Branch Block

45.01 mm
56.56 mm

e
45.00 mm

Figure 3. On a magnetic resonance imaging, the length (depth) and
angle of the needle at each level are measured using the distance
between the entrance point of needle insertion and the target point when
interface between the transverse process and superior articular process
is observed on the axial view.

Table 2. Mean of Needle Depth and Angle in Using Magnetic Resonance
Imaging

Level (case) Depth (mm) Angle (°)
L2 (n=7) 53.01 36.50
L3 (n=25) 52.46 35.28
L4 (n=93) 56.13 3293
L5 (n=141) 50.32 28.52
S1 (n=66) 48.79 26.37

Philips, Amsterdam, Netherlands)S 0|85} o, 2&1u= AC-
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48,79 mm, 26.37° 2 =7 = % thTable 2).
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Table 3. Mean of Needle Depth and Angle in Using Ultrasonography
for Medial Branch

Level (case) Depth (mm) Angle (°)
L2 (n=7) 54.29 38.19
L3 (n=25) 53.73 37.31
L4 (n=93) 57.76 34.42
L5 (n=141) 52.31 26.97
S1 (n=66) 50.30 28.23

Table 4. Difference of Needle Depth and Angle between the Use
of Ultrasonography for Medial Branch and Magnetic Resonance
Imaging*

Level (case) Depth (mm)  p-value Angle (°) p-value
L2 (n=7) 1.28+1.07 0.214 1.69+1.34 0.189
L3 (n=25) 1.27+4.26 0.176 2.03+5.35 0.199
L4 (n=93) 1.63+5.89 0.183 1.49+3.42 0.198
L5 (n=141) 1.99+4.12 0.206  -1.55+3.67 0.172
S1(n=66)  1.51+3.87 0.143 1.86+4.83 0.207

Values are presented as mean+standard deviation. *SPSS ver. 17.0
(SPSS Inc., Chicago, IL, USA); paired t-test.

Q304 5429 mm, 38.19°, A|3L230l| A 5373 mm, 37.31°, A48
oA} 57.76 mm, 34.42°, |52l Al 5231 mm, 2697°, A 1745
of| A1 50.30 mm, 28.23° 2 24 =] ¢ tH(Table 3).
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Table 5. Correlation Coefficient of Needle Depth and Angle between
Ultrasonography for Medial Branch and Magnetic Resonance Imaging*

Level (case) Depth Angle
L2 (n=7)

r 0.62 0.55

p-value 0.001 0.002
L3 (n=25)

r 0.57 0.52

p-value 0.002 0.001
L4 (n=93)

r 0.76 0.66

p-value 0.001 0.001
L5 (n=141)

r 0.63 0.69

p-value 0.001 0.002
S1 (n=66)

r 0.55 0.59

p-value 0.001 0.001

*Pearson correlation test.
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