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A Case Series

Evaluation of The L2 Spinal Nerve Root Infi ltration as 
A Diagnostic Tool for Discogenic Low Back Pain

Robert Mendez, DO , Steven Bailey, MD, Gregory Paine, MD, Michael Mazzilli, MD, Eric Stedje-Larsen, MD, 
Ben Nance, MD, and Kieth Dietrick, MD

The lifetime incidence of low back 
pain in the general population is estimat-
ed to be 60% to 80%.  At a cost of $24 bil-
lion per year, the medical treatment of low 
back pain is the leading compensable cost 
of injury in the workplace (1).  Research 
suggests that degenerating intervertebral 
discs are the primary source of low back 
pain.  Conservative management, to in-
clude medication, physical therapy, rest, 
modalities, and patient education, is in-
effective in cases of chronic low back pain 

Background: To assess whether unilat-
eral L2 infi ltration with local anesthetic can 
be used to identify patients who will have 
negative discograms and thus eliminate the 
need for the discogram. Discogenic low-back 
pain is considered to have afferent pathways 
in the sinuvertebral nerves, mainly originat-
ing from the ventral rami of the spinal nerves.  
There is evidence that pain arising from the 
lower lumbar intervertebral discs may be 
transmitted through the sympathetic affer-
ent fi bers contained in the L2 spinal nerve 
root. Provocative discography, within the 
context of other clinical data, is the current 
“gold standard” by which to diagnose disco-
genic low-back pain, but a far more invasive 
procedure than L2 infi ltration.

Objective: To evaluate the correlation 
between unilateral second lumbar (L2) spi-
nal nerve root infi ltration with local anesthet-
ic and provocative discography in patients  
with  chronic low back pain.

Study Design: A prospective, observa-
tional study.

Methods: All patients scheduled for dis-
cography were asked to participate in having 
local anesthetic infi ltration of the L2 spinal 
nerve root at least two weeks prior to discog-
raphy, until forty subjects were enrolled. Dis-
cography was performed after the patient’s 
pain level returned to baseline.  

Results: Local anesthetic infi ltration 
of the L2 spinal nerve root was predictive 
of provocative discography results in only 

46.5% of the subjects (26% true positives, 
and 20.5% true negatives).  In 53.5% of the 
subjects, L2 infi ltration was not predictive of 
discography results (20.5% false positives, 
and 33% false negatives).

Conclusions: The results showed that 
unilateral L2 infi ltration is not predictive of 
discogenic low-back pain when compared 
to discography, the current “gold-standard” 
for diagnosis.

Keywords:  L2 spinal nerve infi ltra-
tion, discogenic low back pain, provocative 
discography, sympathetic afferent path-
ways, selective nerve root block, sinuverte-
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(2).  Discogenic low back pain is frequent-
ly managed with surgical fusion or less in-
vasive procedures such as intradiscal elec-
trothermal annuloplasty (IDET).

The current “gold standard” for the 
diagnosis and identification of the affect-
ed disc level(s) is provocative discography 
(3, 4).   Discography utilizes several objec-
tive measures in the evaluation of a disc, 
including volumetric, manometric, and 
radiographic data.  The crux of the test 
rests in the patient’s report of pain loca-
tion and intensity.  This subjective com-
ponent of the test is adversely affected 
in patients with abnormal psychological 
profiles, resulting in a greater false posi-
tive rate (5, 6).  Additionally, provocative 
discography is superior to magnetic reso-
nance imaging (MRI) in the evaluation of 
discogenic pain (7-14).

Discogenic low-back pain is consid-
ered to have afferent pathways in the sinu-
vertebral nerves, which on anatomic dis-
section merge with the ventral rami of the 
spinal nerves.  However, many patients 
with disc herniation complain of sciati-
ca without low-back pain (15).  This sug-

gests that the spinal nerve roots are being 
compressed proximal to the branching 
point of the sinuvertebral nerves and that 
the afferent pathways for discogenic low-
back pain are not in the spinal nerves at 
the same level.  There is evidence that pain 
arising from the lower lumbar interverte-
bral discs is transmitted non-segmentally 
via the paravertebral sympathetic chain, 
and then through the visceral sympathetic 
afferent fibers contained in the L2 spinal 
nerve root (Fig. 1) (16-17).  Thus L2 in-
filtration is a possible diagnostic tool and 
could be used for the conservative treat-
ment of discogenic low-back pain.  

Nakamura et al (15) performed uni-
lateral L2 infiltration in 33 patients that 
met their criteria for discogenic low-back 
pain based on clinical diagnosis by physi-
cal exam, plain films, and MRI.  They ob-
served pain relief in all 33 patients for an 
average of 20.7 days (1.5 hours to 100 
days).

The purpose of this study was to as-
sess whether L2 local anesthetic nerve 
root infiltration can be used to identi-
fy patients who will have negative disco-
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grams secondary to having a non-disco-
genic etiology of their low back pain.  This 
would eliminate unnecessary diagnostic 
provocative discography in those patients, 
thereby reducing the risks and procedural 
related pain.  The principle risk inherent 
with performing discography is the exac-
erbation of existing pain.  Other risks of 
discography include bleeding, infection, 
discitis, damage to surrounding struc-
tures, and allergic reaction to agents used 
in performing the procedure.  Discogra-
phy would still be necessary in those pa-
tients with a pain relieving response to L2 
nerve block, in order to identify and better 
characterize the involved disc level(s).

METHODS

The study was undertaken in the 
Pain Medicine Clinic of the Naval Medi-
cal Center Portsmouth, VA.  The protocol 
was approved by the Institutional Review 
Board at Naval Medical Center, Ports-
mouth, VA.  The design consisted of a pro-
spective, observational evaluation.  

Informed Consent
All patients were provided with the 

approved protocol and informed consent 
document, approved by the Institution-
al Review Board for this study.  The in-
formed consent document described the 
details of the evaluation.  

Inclusion and Exclusion Criteria
All the patients who participated in 

the study were identified from the refer-
ral pool of the patients being referred to 
the Pain Medicine Clinic, Naval Medical 
Center.  All patients had received diagnos-

tic and therapeutic measures to determine 
the source of pain or provide relief, from 
orthopedic surgeons and neurosurgeons 
with failure to respond.  All the patients 
were referred for provocative discography 
with findings of degenerative disc disease 
on MRI and failed conservative treatment 
including a trial of epidural steroid injec-
tions and medial branch blocks. 

Inclusion Criteria
Patients included in the study had a 

history of chronic low back pain greater 
than six months, were between the ages of 
18 and 65, were eligible for care, and able 
to give proper informed consent.  All pa-
tients were without significant co-morbid 
disease, including overt psychosocial dis-
ease.  When diagnostic and therapeutic 
measures failed to determine the source 
of pain or provide relief, orthopedists 
and neurosurgeons referred the patients 
for provocative discography.  All subjects 
had magnetic resonance imaging (MRI) 
findings suggestive of degenerative disc 
disease and had failed conservative treat-
ment including a trial of epidural steroid 
injection and medial branch blocks.

Exclusion Criteria
Patients with significant co-morbid 

disease, overt psychological disease, preg-
nant or lactating women, coagulopathy, 
inability to understand informed consent 
and protocol, and patients unwilling to 
participate in the study were excluded.

Evaluation
Evaluation consisted of collection of 

demographic data, routine physical and 

medical evaluation, information on pre-
vious treatments, and pain assessment.

Study Design and Investigation
A single group of 40 patients re-

ceived both L2 local anesthetic nerve root 
infiltration and discography.  Discography 
was performed at a minimum of 2 weeks 
after L2 nerve root infiltration, but more 
importantly, only after the patient’s pain 
returned to baseline, which in no subject 
was greater than 8-weeks. Patients main-
tained a pain diary recording their pain 
by the Verbal Numeric Score (VNS) at 48 
hours after L2 block and then weekly. Pain 
Clinic nurses called the patients weekly to 
ascertain each patient’s pain level and re-
cord the score.

The L2 nerve root infiltration was 
carried out on the patient’s predominant-
ly painful side in the prone position.  The 
skin was anesthetized with 1% Lidocaine 
(Xylocaine-MPF 1% AstraZeneca, Wilm-
ington, DE).  A 25g Quinke Spinal nee-
dle (Kimberly-Clark spinal tray, Roswell, 
GA) was advanced to the L2 foramen un-
der fluoroscopic guidance (OEC Series 
9600, GE Medical Systems, Raleigh, NC).  
Proper needle placement was confirmed 
in both anteroposterior and lateral views 
before and after injecting 1 mL of con-
trast (Omnipaque 300, Amersham, Princ-
eton, NJ) to outline the L2 nerve root.  
The nerve root was then anesthetized by 
injecting 1.5 mL of 2% Lidocaine (Lido-
caine-PF 2%, Abbott Labs, Chicago, IL).  
Pain relief was assessed by the VNS.  The 
patient’ pain score was recorded immedi-
ately preceding L2 infiltration and again 
20 minutes after the procedure.   Pain re-
lief was considered positive if there was at 
least a 50% decrease in VNS, otherwise 
negative.

The provocative discography pro-
cedure was initiated opposite the pa-
tient’s predominantly painful side in the 
prone position, in accordance with tech-
nique described elsewhere (4, 18). The 
skin was prepped with Betadine solution 
and drapes applied utilizing sterile tech-
nique.  Sedation was performed with ali-
quots of intravenous Propofol (Diprivan 
1%, AstraZeneca, Wilmington, DE). Skin 
was anesthetized with 1% Lidocaine.  Un-
der fluoroscopic guidance, 25g, 6” Quin-
ke spinal needles were placed through 
20g, 3.5” introducer needles (Nerve Root 
Block Kit, Kimberly-Clark, Roswell, GA) 
into the disc spaces that had correspond-
ing degenerative changes on MRI.  Once 

1. Ascending branch of sinuvertebral nerve; 
2. Sympathetic chain 
3. Branches from gray ramus to disc
4. Sinuvertebral to disc 
5. Branches from anterior primary ramus to disc
6. Gray ramus communicans
7. Lateral branch of posterior primary ramus

Fig 1. L2 spinal nerve root 
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the patient was clearly no longer sedated, 
provocative discography was commenced 
by slowly injecting up to 1.5 mL of con-
trast (Omnipaque 300) into the disc spac-
es under fluoroscopy, utilizing a 20cc sy-
ringe with threaded plunger and mano-
metric capability (Universal Fluid Dis-
pensing Syringe, Merit Medical Systems, 
South Jordan, UT).  

Each disc was interrogated sequen-
tially by a principle investigator, with no-
tation made of 1) opening pressure, in 
pounds per square inch, 2) whether or 
not pain was produced, 3) pressure (over 
opening) which caused pain, 4) concor-
dance of the pain compared to the pa-
tient’s typical pain, 5) severity of pain 
produced.  The test was considered neg-
ative if the patient’s typical back pain was 
not reproduced, and positive if all of the 
patient’s pain, or a component of their 
pain in cases of multilevel involvement, 
was reproduced with any amount of con-
trast less than or equal to 1.5 mL and at a 
change in pressure of less than 50 pounds 
per square inch over the opening pressure, 

at any level tested.  Antibiotics were ad-
ministered peri-procedurally as infection 
prophylaxis, especially intradiscal.  Ancef 
(Cefazolin, Glaxo Smith Kline, Research 
Triangle Park, NC) 1 gm intravenously 
was administered as a slow infusion 30 
minutes prior to the procedure.  Ancef in 
a concentration of 0.5 mg/mL was includ-
ed in the contrast.  Postprocedurally,  Te-
quin (Gatifloxacin, Bristol-Myers Sqibb, 
Princeton, NJ) 400 mg was taken enterally 
once a day for five days.

Statistical Methods
The SPSS version 9.0 statistical pack-

ages were used to generate the frequency 
tables and chi-squared statistic was used.    
A paired t-test was used to compare base-
line  and post VAS pain scores for individ-
ual patients. Results were considered sta-
tistically significant if the P value was less 
than 0.05.

RESULTS

The patient population was homoge-

neous with regard to age and co- morbid-
ities. The patient population was, howev-
er, predominantly male (34 of 40), reflect-
ing the predominantly male population in 
the Armed Services (Table 1).  One patient 
withdrew from the study after undergoing 
L2 infiltration, but before discography, 
when he moved out of the area.  There 
were no complications of either provoca-
tive discography or L2 infiltration.  Mea-
sured outcomes of the L2 spinal nerve 
root infiltration and subsequent provoc-
ative discography are displayed by sub-
ject number in Table 1.  Chi square anal-
ysis, as depicted in Table 2, was essential-
ly random, and thereby demonstrates no 
correlation. 

DISCUSSION

In contrast to the results of Naka-
mura et al (15) the results of this study 
do not support the effectiveness of uni-
lateral L2 infiltration as a therapeutic mo-
dality in the relief of discogenic low-back 
pain.  Nor do the results support the use 
of unilateral L2 infiltration as a diagnostic 
tool in the evaluation of discogenic low-
back pain.

Ohtori et al (19) published an animal 
study a few years after the Nakamura et al 
study, in the same lab, which may help ex-
plain our study’s results.  They found that 
the posterior portion of the lumbar discs 
in rats were innervated by two distinct 
pathways: segmentally by the sinuverte-
bral nerves, and by non-segmental nerve 
fibers through the paravertebral sympa-
thetic trunks.  High variability in the ana-
tomic innervation of the human disc may 
explain the variability of response to uni-
lateral L2 nerve block when discogenic 
pain is present as proven by discography.

Of note, the current study took over 
two and a half years to collect 40 patients.  
During that time, there were seven differ-
ent investigators at different levels of ex-
perience, some fellows in training, some 
staff pain physicians, performing the pro-
cedures and collecting the data.  That may 
have allowed for some variation in tech-
nique and interpretation of clinical re-
sults.

The current study establishes the 
need for further research to determine 
more precisely the pathophysiology of 
discogenic low-back pain, as well as the 
continued need to develop conserva-
tive and cost effective means of diagnos-
ing and treating discogenic low back pain.  
The authors are considering repeating the 

Gender
Male 85% (34)

Female 15% (6)

Race

African American 22% (9)

Caucasian 73% (29)

Hispanic 5% (2)

Age Mean ± SD 38 ± 8.7

VAS pain score 
Baseline Mean ± SD 5.7 ± 1.73

20 Minutes after L2 Mean ± SD 3.7* ± 1.93

L2 infi ltration
Positive 47% (29)

Negative 53% (21)

Discogenic 
Positive 59% (23)

Negative 41% (16)

Number of levels positive

Zero 41% (16)

One 33% (13)

Two 23% (9)

Three 3% (1)

Table 1. Demographic characteristics and L2 infi ltration versus discography 

True Positive
(Positive L2/Positive Disco)

25.6% (10)

True Negative
(Negative L2/Negative Disco)

20.5% (8)

False Positive
(Positive L2/Negative Disco)

20.5% (8)

False Negative
(Negative L2/Positive Disco)

33.3% (13)

Table 2. The predictive value of  L2 infi ltration as compared to provocative 

discography in 39 patients

* Indicates signifi cant difference with Baseline 
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study employing bilateral L2 infiltration, 
rather than only unilateral infiltration.  
Many patients report bilateral low-back 
pain.  Additionally, there is the possibili-
ty that there may be some right-left cross-
over in the innervation of the posterior 
lumbar disc. 

CONCLUSION

Unilateral L2 infiltration is not pre-
dictive of discogenic low-back pain when 
compared to discography, the current 
“gold-standard” for diagnosis.  Whether 
this same conclusion would hold true uti-
lizing bilateral L2 segmental nerve block 
is unknown. 
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