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Abstract
Objective
It is thought that pain sensation from lumbar disks, anterior and posterior 
longitudinal ligaments and probably also vertebral bodies finally reaches 
the spinal cord through the L2 spinal nerve. The objective was to assess 
if low back pain of discogenic and/or vertebral origin could be treated 
through bilateral transforaminal epidural L2 spinal nerve block.

Methods
Sixteen patients with low back pain were enrolled in this retrospective 
study. Four patients were suspected to have pain from vertebral origin 
since they presented a chronic vertebral body fracture, whereas the 
remaining 12 patients presented with probable discogenic pain. All 
patients underwent bilateral transforaminal epidural L2 spinal nerve 
block, using 1ml of 1% lidocaine and 80 mg of triamcinolone on each 
side. The procedural technique is explained in the article.

Results
The pain relief immediately following the nerve block as well as 3 months 
after it was statistically significant.

Conclusion
The procedure was effective in patients suffering from LBP of discogenic 
or vertebral origin not only immediately after the procedure, but also 3 
months following it, with a significant reduction in the Visual Analogue 
Scale. Although we cannot make conclusions about these outcomes 
in patients suffering from pain of vertebral origin, since there were only 
4 patients with this suspected condition included in this case series, it 
must be borne in mind that 3 of them experienced a significant pain relief 
with this procedure at both measurement times.  
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Low back pain of discogenic or vertebral origin: Can it be treated 
with a bilateral transforaminal L2 spinal nerve block?

Introduction
Degenerative disk disease (DDD) is a known cause of axial low 
back pain (LBP) (1, 2, 3). It is thought that pain sensation from 
lumbar disks, anterior and posterior longitudinal ligaments and 
probably also vertebral bodies travels in the sinuvertebral nerve 
(SN) and sympathetic ramus communicans and finally reaches 
the spinal cord through the L2 spinal nerve and its dorsal root 
ganglion (4, 5, 6, 7, 8, 9). It makes this spinal nerve a possible target 
in order to treat LBP of discogenic or vertebral origin. Thus, we 
decided to evaluate whether these types of pain could be relieved 
through blocking this nerve. This is a case series of 16 patients 
with LBP of discogenic and/or vertebral origin who underwent 
bilateral transforaminal epidural L2 spinal nerve block. 

Methods
Sixteen patients (9 females, 7 males) with LBP were enrolled 
in this retrospective study. Their average age was 62.34 years 
(range 46 to 72). Four patients were suspected to have pain 
from vertebral origin since they presented a chronic vertebral 
body fracture. In magnetic resonance images, there was not 
bone edema in short T1 inversion recovery (STIR) sequence. 
Furthermore, there was not surgical indication for these fractures 

because of instability, severe deformity or neurological deficit. 
The remaining 12 patients presented with probable discogenic 
pain with positive flexion test and MRI findings compatible with 
DDD. During the flexion test, the patient is standing and is asked 
for bending forward the spine and it is positive if this movement 
triggers LBP. All patients had at least one disc with grade 3 of 
Pfirrmann classification of DDD between L2-L3 and L5-S1 (10). 
The pathological levels were: L2-L3 in 2 patients, L3-L4 in 4 
cases and L4-L5 and L5-S1 in 12 and 10 patients, respectively. 
All patients had pain for at least 3 months previously to the 
bilateral selective epidural L2 spinal nerve block and it was 
refractory to physiotherapy and non-steroidal anti-inflammatory 
drugs (NSAIDs).   

The degree of pain was assessed by the Visual Analogue 
Scale (VAS) before the nerve block and its average value was 
compared to the average VAS assessed immediately following 
the procedure as well as 3 months after it. Also, the number 
of patients who experienced a significant pain relief (> 50% 
reduction of the preoperative VAS) was assessed and this 
number was compared between both follow-up moments. 
There were few patients with pain of vertebral origin, thus a 
separate statistical analysis was not possible. 
 
Mann-Whitney test (for continuous variables) and Fisher exact 
test (for categorical variables) was used for non parametric 
comparisons. P < 0.05 was considered to be significant.     

Procedural Technique
All patients underwent bilateral transforaminal epidural L2 
spinal nerve block. The procedure was carried out in the 
operating room under fluoroscopic guidance, with the patient in 
prone position. First, the entry point is chosen using the oblique 
view, which is obtained when the tip of the superior articular 
process of L3 intersects the center of the pedicle of L2. The 
target for the needle placement is between the inferior limit of 
the L2 transverse process and the tip of the superior articular 
process of L3. The needle must be located lateral to the inferior 
articular process and pars of L2 (Figure 1). We use a 19G or 
21G spinal needle for these nerve blocks, but a thinner one may 
be used. Then, the needle is advanced forward using lateral 
views. If we divide the intervertebral foramen into three parts 
in the lateral view, the desired depth of the needle tip should be 
between the middle and the posterior thirds of this foramen. In 
the cephalo-caudal direction, the needle tip should be located in 
the upper third of the foramen (Figure 2). Then, a contrast dye 

Figure 1: Right oblique fluoroscopic view showing needle placement 
for right transforaminal epidural L2 spinal nerve block. 
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may be used to perform an epidurogram in the A/P view. Finally, 
a mixture of 1ml of 1% lidocaine and 80 mg of triamcinolone are 
administered through the needle.  This procedure is repeated in 
the contra lateral side.

Results
The results are exposed in Table 1. The pain relief immediately 
following the nerve block as well as 3 months after it was 
statistically significant (p<0.001). Regarding to the 12 patients 
with discogenic pain, this reduction was also statistically 
significant (p=0.002). Only 2 patients and 4 patients did not 
present a significant pain relief immediately after block and 
at 3 months, respectively.  However, this difference was not 
statistically significant (p=0.65). There were not complications 
in this case series.    

Discussion
Although the annulus fibrosis was previously considered a less 
or non-innervated structure, nowadays is known that pathologic 
neo innervations of radial fissures in the annulus is an important 
underlying cause of discogenic pain. It may help to explain why 
certain degenerative disks are painful while others are painless 
(1). LBP of discogenic origin may be thought as visceral pain, 
since it would be transmitted by the sympathetic system. The 
SN, which is a recurrent branch of the ventral rami of the spinal 

nerve, innervates the posterior part of the intervertebral disk 
(only the annulus fibrosis), the posterior longitudinal ligament 
and the ventral dura. Then, the pain afferent fibers pass through 
the ramus communicans and enter the lumbar sympathetic 
chain. After that, they enter the spinal cord through the L2 ramus 
communicans going through the dorsal root ganglion and the 
spinal nerve roots (4, 5, 6, 9). Since the sympathetic trunk originates 
from T1 to L2 spinal cord levels, any sympathetic afferent of the 
lower lumbar levels should pass through the L2 spinal nerve or any 
higher level (4, 9, 11). The anterior and lateral annulus as well as the 
anterior longitudinal ligament is innervated by the sympathetic 
fibers, which may also run through the ramus communicans to 
the L2 spinal nerve (5). Furthermore, LBP is commonly localized 
in the L1 or L2 dermatomes because the skin of the lower back 
and buttocks is innervated by terminal branches of the dorsal 
rami of L1, L2 and L3 spinal nerves, whereas these cutaneous 
branches are not present in the dorsal rami of L4 and L5 spinal 
nerves (4, 5). Regarding to the vertebral body`s pain innervations, 
although it is not still well known, it may receive fibers from 
SN and ramus communicans, which may also reach the L2 
nerve and its ganglion (5, 7). Also, it must be borne in mind that 

Figure 2: Lateral fluoroscopic view in which the needle tip is located 
in the target.

Patient
Preoperative 

VAS A

VAS A 

immediately 

after block

VAS A 3 

months 

after block

Vertebral (V) 

or Discogenic 

(D) origin

Immediately 

significant pain 

relief (>50% 

reduction)

Significant 

pain relief 

at 3 months 

(>50% 

reduction)
 8 2 3 D Yes Yes

2 9 4 4 D Yes Yes

3 8 2 3 D Yes Yes

4 10 6 8 D No No

5 7 3 5 D Yes No

6 9 0 2 D Yes Yes

7 10 1 4 D Yes Yes

8 8 0 3 D Yes Yes

9 9 2 4 D Yes Yes

10 7 4 7 D No No

11 9 2 3 D Yes Yes

12 8 0 0 V Yes Yes

13 8 0 2 V Yes Yes

14 9 4 5 V Yes No

15 10 1 2 V Yes Yes

16 9 0 0 D Yes Yes

Average (All 

patients)
8.6 1.94 3.44

Total of 

patients 

without 

significant 

pain relief (All 

patients)

2/16 4/16

Statistical analysis (All patients) P<0.001 P<0.001

Statistical 

analysis (All 

patients)

P=0.65

Average 

(Only 12 

patients with 

discogenic 

pain)

8.58 2.16 3.83
 

Statistical analysis (Only 12 

patients with discogenic pain)
P=0.002 P=0.002

A Visual Analogue Scale (VAS) measures the degree of pain in a range between zero (no pain) and ten 

(highest pain; pain is as bad as it could possibly be). It is measured subjectively with a straight horizontal line. 
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the anterior and posterior longitudinal ligaments are sensory 
innervated by the SN and the sympathetic ramus, respectively, 
and they may transmit pain sensation in vertebral body diseases 
like fractures, since they are attached to the vertebral bodies 
and, thus, they could be elongated, damaged or compressed 
in such situations (4, 5, 8, 9). This neural pathway of the fibers of 
the SN explains the reason about this nerve is associated with 
diffuse LBP and why it may be considered as visceral pain (9).     

Other authors also tried to treat LBP with procedures over 
the L2 nerve root or its ganglion. Tsou et al applied pulsed 
radiofrequency to the L2 dorsal root ganglion for treatment 
of LBP and obtained that 27 of 49 patients (55.10%) achieved 
pain relief equal or greater than 50% at 3 months. They also 
underwent the procedure under C-arm fluoroscopic guidance 
and concluded that this procedure was effective and safe, 
producing intermediate-term pain relief in their patients (5). 
Nakamura et al carried out a transforaminal epidural L2 spinal 
nerve block in order to treat discogenic LBP in 33 patients. They 
reported that LBP disappeared or significantly decreased in all 
patients immediately after the procedure, in which the authors 
used only 1.5 ml of 1% lidocaine, without adding a corticosteroid. 
However, nobody underwent a bilateral block in that case series 
(4). Ohtori et al published that L2 spinal nerve infiltration with only 
1.5 ml of lidocaine was effective 2 hours following the procedure 
in 84% of patients with discogenic LBP (12). In other study, Ohtori 
et al carried out a L2 spinal nerve block in 30 patients with LBP 
originating from acute L3 or L4 osteoporotic vertebral fractures. 
They also used only 1.5 ml of lidocaine. Furthermore, a control 
group of 30 patients underwent a subcutaneous injection of 
lidocaine. One hour, 1 week as well as 2 weeks following the 
nerve block, the pain improved more in the L2 spinal nerve block 
than in the control group and that difference was statistically 
significant. They conclude that this procedure may be a useful 
treatment for acute LBP in osteoporotic fractures. Also, those 
results suggest that L2 ganglion may innervate the L3 and L4 
vertebral bodies (7). Lim et al reported that those patients with 
degenerative LBP who had undergone L2 nerve root infiltration 
with 2 ml of 0.25% bupivacaine presented a significant pain 
relief 30 days after the procedure, whereas the sham group (only 
skin infiltration with lidocaine) did not reach this outcome (13). 
Robert Mendez et al compared unilateral L2 spinal nerve block 
with provocative discography and they obtained that unilateral 
L2 infiltration was not predictive of discogenic LBP, since it was 
predictive of discography results in only 46.5% of the patients 
included in their study (14). Yasuaki Murata et al carried out a 

randomized control trial in which 246 patients with LBP were 
randomized to the L2 block group (2 ml of 1% lidocaine plus 
3.3 mg of dexamethasone) or the control group, who received 
only superficial infiltration with 7 ml of 1% lidocaine and 3.3 
mg of dexamethasone. The average VAS score significantly 
decreased at 5 minutes and 7 days after the L2 nerve block 
(from 69 mm previously to 14 and 44 mm, respectively) as 
compared with the results in the sham group (from 68 mm to 
62 and 59 mm). At 10 weeks following the procedure, 23 of 119 
and 9 of 119 still presented pain relief in the L2 block group and 
the control group, respectively. Then, the difference between 
both groups was not significant at 24 weeks. They concluded 
that despite being effective in reducing LBP, L2 block effect had 
short duration. Nevertheless, this study also shows that the 
L2 infiltration probably interrupted the LBP pathway (15). On the 
other hand, Richardson et al obtained that bilateral dorsal root 
ganglion blocks of L1 and L2 with 80 mg of methylprednisolone, 
clonidine 75 ug and 4 ml of 0.5% bupivacaine in 12 patients with 
discogenic LBP were not effective(16).    

Unlike the majority of other articles published in the literature 
about this topic, the nerve blocks which were performed in 
this study were not only diagnostic (because we injected a 
local anesthetic agent), but also therapeutic (corticosteroid). 
Furthermore, other remarkable difference with other authors 
is that we used triamcinolone. Despite other corticosteroids 
like methylprednisolone could be used, we inject this depot 
corticosteroid because of its availability and our preference. 

In this case series, there was a significant pain relief immediately 
as well as 3 months following the procedure. Regarding to 
those patients who presented with pain that seem to be from 
vertebral origin, it may also be possible that they had associated 
discogenic pain, making the results achieved in this patients still 
more difficult to analyze. Other limitations of this study were 
identified. First, there were few patients included, principally 
in the vertebral origin group. We cannot make conclusions 
about the outcome of patients suffering from pain of vertebral 
origin; since there were only 4 patients included in this case 
series. Second, the follow-up lasted only 3 months and it has 
two main implications: on the one hand, it is well known that 
the majority of nerve blocks loss effect over time. On the other 
hand, these blocks reach their diagnostic objective, which mildly 
helps in tipping the scale in favor of performing L2 spinal nerve 
blocks (or other type of procedure over this nerve, which could 
be investigated in the future like neuromodulation) in order to 
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treat LBP originated in the lower lumbar levels. Nevertheless, 
further studies with long-term follow-up should be conducted 
in order to improve our knowledge in this topic. Finally, this is a 
retrospective study.     

Conclusion
The bilateral transforaminal epidural L2 spinal nerve block 
was effective in patients suffering from LBP of discogenic 
or vertebral origin not only immediately after the procedure, 
but also 3 months following it, with a significant reduction in 
the VAS. Although we cannot make conclusions about these 
outcomes in patients suffering from pain of vertebral origin, 
since there were only 4 patients with this suspected condition 
included in this case series, it must be borne in mind that 3 of 
them experienced a significant pain relief with this procedure at 
both measurement times.   
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