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Objective: Selective nerve root block (SNRB) is the accepted procedure for diagnostic and therapy in lumbar radicular back
pain management. The present study was to determine the accuracy of needle-tip under ultrasound guidance subsequently
confirmed with fluoroscopy in patients who underwent SNRB. To date, no study comparing these two techniques has been
performed.

Material and Method: After the IRB approval, a prospective trial was conducted to determine the accuracy of ultrasound
guidance SNRB in 40 consecutive patients with lumbar radicular pain undergoing fluoroscopic guidance SNRB between
January 2010 and January 2011. Firstly, needle-tip was located at the desired optimal landmark under ultrasound guidance
and then subsequently fluoroscopic confirmation of needle-tip position was done. Finally, the injection was performed as
usual. The primary outcome was the accuracy of needle-tip placement comparing between under ultrasound and subsequently
Sfluoroscopic confirmation. The secondary outcome was the associated factors of the accuracy of needle-tip under ultrasound
guidance.

Results: Seventy-eight lumbar nerve roots were injected in the patients that underwent SNRB under fluoroscopic guidance.
The accuracy of needle-tip on each lumbar nerve root under ultrasound guidance with fluoroscopic confirmation ranged from
7.14% to 80.95%. Mean of the accuracy of needle-tip under ultrasound guidance comparing with subsequently fluoroscopic
confirmation was 62.82% while 95%CI ranged from 51.13 to 73.50%. The age older than 65 years old was significantly
associated with the poor accuracy under ultrasound guidance (p-value = 0.0095).

Conclusions: To position the needle-tip under ultrasound guidance is feasible and has good safety profile. The accuracy could
be achieved individually. However, because the accuracy of ultrasound guidance technique depends on the operator; a steep
learning curve and larger prospective clinical study is needed.
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Lumbar selective nerve root block (SNRB) successful diagnostic block. To perform lumbar

is the accepted procedure in lumbar radicular back
pain both for its diagnostic and therapeutic pain
management’®. SNRB is useful in diagnosis of lumbar
radicular pain, generally when imaging is puzzling. It
is also useful as a therapeutic modality following a
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SNRB, the conventional technique is done under
fluoroscopic guidance to localize the needle tip at the
desired intervertebral level”. General disadvantage of
fluoroscopy is radiation exposure risk. Ultrasound
guidance is the alternative technique that might be
helpful in localization of the needle tip without
radiation exposure risk®. The present study was to
determine the accuracy of needle-tip localization
under ultrasound guidance comparing with the
fluoroscopy subsequently in patients who underwent
SNRB. The primary outcome is to determine the
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accuracy of needle-tip under ultrasound guidance for
lumbar SNRB subsequently fluoroscopy. Secondary
outcome was the associated factors of the accuracy of
needle-tip under ultrasound guidance.

Material and Method

The present study was approved by the
ethical board at the Faculty of Medicine, Ramathibodi
Hospital, Mahidol University. Informed consent was
obtained from all patients. Forty consecutive patients
were scheduled for lumbar SNRB. The inclusion
criteria were patients with lumbar radicular pain
already treated conservatively after at least six months
and/or confusing in the imaging diagnosis. The
characteristics of all consecutive patients are shown in
Table 1. In addition, the patients that could not go on
the open surgery were included. The exclusion criteria
were patients with coagulation problems and a history
of drugs allergy including contrast media, steroid and
xylocain. The patients with progressively neurological
deficit, acute traumatic, infectious, or pathologic
cases were excluded. The numbers of roots for
lumbar SNRB varied from 1 to 4 roots in each patient.
As shown in Table 2.1, the 78 lumbar nerve roots
included one Rt L3 root, 21 Rt L4 roots, 14 Rt L5 roots,
one Lt L3 root, 24 Lt L4 roots and 17 Lt L5 roots. The
mean age was 54.4 years (range 28-77 years). The
study included 24 females and 16 males. The mean BMI
was 24 kg/m?. There were three patients (7.5%) with
scoliotic lumbar spine, five patients (12.5%) with
previous lumbar operation with rods and screws and
32 patients (80%) with no significant lumbar spine
deformity. All patients were assessed at Neurosurgery
OPD and electively scheduled for lumbar SNRB under
fluoroscopy. All consecutive patients were injected by
the first and second author, randomly, using identical
procedure. Ultrasound (BK medical ultrasound, class I

Table 1. Baseline characteristic of the patients

Patient character Data
Sexn=40

Female (n/%) 24/60

Male (n/%) 16/40
Age, years (mean + SD) 54.40 +12.53
BMI, kg/m?(mean + SD) 24.02 +3.41
Appearance of spine

Normal alignment (n/%) 32/80

Rods and screws (n/%) 5/12.50

Scoliosis (n/%) 3/7.50
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type B) with curved array transducer (Abdomen,
Obstetric, 8808e) at a frequency of 2.5 MHz were
used before fluoroscopic guidance. According to the
lumbar SNRB, under fluoroscopy procedure, the
patients were sterile-prepared and prone positioned.
A sterile ultrasound probe and spinal needles (Terumo)
20 Gx3.51nch (0.9 x 90 mm were prepared. The procedure
was conducted in Fluoroscope-shielded room. First,
the ultrasound probe was applied in parallel to the
spinal axis. After adjustment, desired inter-vertebral

Midline position

NI — N
= = '- \ Subsequently fluoroscopy and
A & then injection at desired position|

—

&y,

£e N

Wr=>=_
. ;ﬂ /% 71 y E
N Ultrasound probe
- =L I x

Fig. 1  Orientation of ultrasound probe and fluoroscopy

spinous p.

Fig.2  Ultrasound image in planes of spinous process
(midline position); A, lamina; B, facet; C, and
transverse process; D

Fig. 3  Under ultrasound guidance, needle-tip is identified

comparing with the ultrasound view on the right
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Table 2.1. Number of lumbar nerve root block

Root RtL3 LtL3 Rt L4

Lt14 RtL5 LtLS Total

Rootblock,n (%)  1(1.28)  1(1.28)  21(26.92)

24(30.77)  14(17.95)  17(21.79) 78 (100)

level was checked to the most caudal of facets. The
L5-S1 articular facet joint, was identified. Therefore,
the optimal location of each nerve root by under
ultrasound guidance was on the mediolateral direction
(axial plane) lateral to the facet (L4-5 facet for L4 root,
L5-S1 for L5 root) and on the rostocaudal direction
(sagittal plane) caudal to the basal portion of the
transverse process. It is 1 cm-depth from the facet
echo. The skin entry point of the needle insertion is
about 10 cm from midline or at least, more lateral to the
tip of transverse process. Only for the L5-S1 level, the
most lateral and caudal site entry point might be
limited with the ala of the Ilium. The spinal needle
was placed just lateral to the ultrasound probe and
inserted at the optimal site while real time movement
of the needle tip was observed. After satisfactory
ultrasound guidance and the needle-tip was on the
desired position, subsequent fluoroscopy was checked
in AP and lateral view. If the needle-tip position was
not in the desired position, needle-tip adjustment was
performed under fluoroscopic guidance until it was in
the proper position. If subsequent fluoroscopy
showed the needle-tip was in position, the contrast
agent, lopamiro 300%, was injected under fluoroscopy.
At the desired position, 40-mg of Triamcinolone
acetate plus 2 cc of Xylocain without adrenaline was
injected.

Fig. 4  SNRB in a scoliotic lumbar spine
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Statistical analysis

With the SPSS, results were expressed as
mean standard deviation (SD) and frequency (%). The
comparisons were carried out using Chi-square test or
Fishers Exact test for discrete variables and student
t-test for continuous variables. A-two tailed p-value
less than 0.05 was considered statically significant.

Results

SNRB injections were performed randomly
by the first and second author under ultrasound
guidance with subsequent fluoroscopy. In Table 2.2,
the needle-tip position under ultrasound guidance is
shown. It was classified into three categories. The first
category, II, is for optimal needle tip position, at both
the desired intervertebral level and exact right position
after subsequent fluoroscopy. The second category;
1, is for desired intervertebral level but not in the
exact right position after subsequently fluoroscopy.
The third category, 0, is for incorrect level. The result
included three roots for category 0, 26 roots for
category I and 49 roots for category II. After subsequent
fluoroscopy, lopamiro 3008 was injected to confirm the
accuracy of needle-tips that were at the exactly right
position on AP and lateral view. In some patients, there
was radiated pain down the leg, along the distribution
of the nerve that was injected.

[Needle tip

Fig. 5  Lateral view from fluoroscopy

1453



Table 2.2. Number of the characteristic of needle tip position

Root 0, n (%) I,n (%) I, n (%) 95% CI
Lower Upper
RtL3 (n=1) 0(0) 1 (100) 0(0)
LtL3(n=1) 0 (0) 1 (100) 0(0)
RtL4 (n=21) 0(0) 4 (19.05) 17 (80.95)
LtL4 (n=24) 0(0) 5(20.83) 19 (79.17)
RtL5 (n=14) 1(7.14) 10 (71.43) 3(21.43)
LtL5 (n=17) 2 (11.76) 5(29.41) 10 (58.82)
Total (n = 78) 3 (3.85) 26 (33.33) 49 (62.82) 51.13 73.50

Needle-tip position classification under ultrasound guidance
0 =incorrect level

I = at the desired intervertebral level but not in the exactly right position after subsequently fluoroscopy
IT = optimal needle tip position both at the desired intervertebral level and exactly right position after subsequently

fluoroscopy

Table 3. Association between accuracy and characteristic of patients for age and BMI

Patient character 0(n=7) 1 (n=33) p-value*
Age, years (mean + SD) 65.0 + 8.9 52.0+12.0 0.0095
BMI, kg/m? (mean + SD) 24.5+2.19 23.7+3.56 0.2107

The accuracy of needle-tip determination under ultrasound guidance 0 = inaccurate, 1 = accurate

* By student t-test

Concerning the result under the ultrasound
guidance, particularly the accuracy of the needle-tip,
there were two groups being identified including
inaccurate (defined as “0”) and accurate (defined as
“1”). As in Table 3 and 4, the accuracy of the needle-tip
and some factors including age, sex, BMI and spinal
alignment were determined for statistical significant
relationship by student t-test and Chi-square test.

Discussion

Lumbar selective nerve root block (SNRB) is
useful in both diagnosis and treatment of lumbar
radicular pain®!'”, The conventional fluoroscopic
guidance is commonly performed with contrast injection
to define needle-tip for the desired and correct position.
The well-known disadvantage of the fluoroscopy is
radiation exposure risk. Ultrasound identifies the
anatomical target and makes it feasible to perform
SNRB!"Y while eliminating exposure to radiation. A
numbers of reports showed that ultrasound guidance
in lumbar spinal procedure is a possible but difficult
technique™'"1?), Although the spinal bony anatomical
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Table 4. Association between accuracy and characteristic
of patients for sex and appearance of spine

Patient character 0m=7) 1 (n=33) p-value*

Sex

Female (n/%) 4/57.14 20/60.61

Male (n/%) 3/48.86  13/39.39 1.000
Spinal alignment

Normal alignment (n/%) 4/57.14 28/84.85

Rods and screws (n/%) 2/28.57  3/9.09

Scoliosis (n/%) /1429  2/6.06  0.161

The accuracy of needle-tip determination under ultrasound
guidance 0 = inaccurate, 1 = accurate
* Chi-square test or Fishers Exact test

identification of lumbar region is poorly identified by
ultrasound, under the low frequency of general
commercial ultrasound machine, it is feasible to identify
lumbar spinal anatomy. In Ramathibodi Hospital, 40
consecutive patients electively enrolled to receive
lumbar SNRB in the operating room. The indications
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were lumbar radicular pain that radiated down to the
leg without abnormal imaging, mild to moderate lumbar
disc bulging, or failed back surgery syndrome.

Although all consecutive patients were
injected randomly by the first or second author, the
internal validity remained as an identical procedure by
well trained surgeons was done. Furthermore, the
technique was performed consistently in the anatomical
laboratory prior to performing the injection. The
most common injected levels were L4-5 and L5-S1
respectively. The nerve root is deep within the foramen
and it cannot be easily visualized under ultrasound
guidance. Some cases can be visualized with a high-
echoic cord-like structure at 1-1.5 cm depth to the
edge of facet echoic line. Optimal needle-tip position
could be identified according to the trajectory from
laterocaudal of the foramen. In case of scoliosis, the
landmark under ultrasound guidance does not differ
from those with normal spinal alignment. In case of
post-operation, retained rods and screws could be
visualized clearly under ultrasound guidance and
subsequent fluoroscopy. A low ultrasound frequency
of 2.5 MHz was used. It could penetrate deeper but
gave fuzzier image. Occasionally, a brief pain was
radiated down to the leg thus this would prove that the
needle-tip was at the nerve root. The trajectory of
L5-S1 foramen is in a more perpendicular orientation
to the patient’s back comparing to the other level. The
definition of needle-tip position was confirmed by
injection of 2 to 3 cc of Topamiro 300% under fluoroscopic
guidance. Finally, some needle-tip position had been
adjusted under fluoroscopic guidance in AP and lateral
view. This could be achieved for an optimal position
and used to define needle-tip accuracy determination.
The accuracy of needle-tip under ultrasound guidance
is 62.82% while 95% Cl ranged from 51.13 to 73.50%.
The age of 65 years old (SD + 8.9) has significant
association with the accuracy of needle-tip position
(p-value =0.0095). Because the degeneration and osteo-
phyte of the spine in old age, it caused deterioration of
ultrasound identification when compared to some
younger patients. There was no significant difference
in gender, BMI and spine characteristic for the
accuracy of needle-tip. Because the visualization from
ultrasound is operator dependent, a spinal image could
be achieved. There was no serious complication peri-
procedurally and at follow-up.

Conclusion

To position needle-tip under ultrasound
guidance is feasible and has a good safety profile.

J Med Assoc Thai Vol. 94 No. 12 2011

However, the accuracy is achieved individually.
Because the accuracy of ultrasound guidance
technique depends on the operator, a steep learning
curve and larger prospective clinical study is needed.
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