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What types of degenerative lumbar pathologies respond to nerve
root injection? A retrospective review of six hundred and forty
one cases
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Abstract
Purpose Peri-radicular injection is a widely used procedure
for treating lumbar radicular pain, but it remains unclear what
types of lumbar pathologies respond well to this treatment.We
aimed to investigate the efficacy of peri-radicular injection for
degenerative lumbar disorders and to determine what types of
pathologies respond well to this treatment.
Methods We reviewed the records of 641 consecutive patients
who underwent peri-radicular injection for degenerative lum-
bar pathologies with mean follow-up of 23.4 months. The
pathologies included herniated disc in 286 patients, spinal
stenosis in 141, degenerative spondylolisthesis in 136, failed
back surgery in 24, isthmic spondylolisthesis in 22, degener-
ative scoliosis in 18, and foraminal stenosis in 14. Outcome
measure was whether or not surgery is avoided by using peri-
radicular injection. The rate of obviating surgery was deter-
mined in each pathology.
Results Peri-radicular injection obviated surgeries in 331 pa-
tients (51.7 %). There were no complications related to the
procedure, including neurological deterioration, infection, and
haematoma. The rate of obviating surgery was 42.0 % in disc
herniation, 52.9 % in degenerative spondylolisthesis, 67.4 %
in spinal stenosis, 54.5 % in isthmic spondylolisthesis, 57.1 %
in foraminal stenosis, 61.1 % in degenerative scoliosis and
54.1 % in failed back surgery. Poor outcomes were observed
in herniated disc with spinal stenosis (17.9 % success),

foraminal disc herniation (33.3 %), recurrent disc herniation
(18.2 %) and failed back surgery with instability (33.3 %).
Conclusions This study demonstrated that 51.7 % of patients
with degenerative lumbar pathologies were successfully treat-
ed by peri-radicular injection. Efficacy was limited in cases of
herniated disc with spinal stenosis, foraminal disc herniation,
recurrent disc herniation and failed back surgery with
instability.
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Introduction

Selective nerve root block, or peri-radicular injection, is a
widely used procedure for treating lumbar radicular pain
[1–5]. Diagnostic value of this procedure has been reported
in an attempt to indicate whether the pain is neural in origin
and/or whether the nerve root causes pain in patients with
equivocal clinical and imaging studies [6]. Typical pain pro-
duction and subsequent pain relief in a single symptomatic
nerve root was identified with 85 % accuracy through surgical
exploration [7].

With respect to its therapeutic value, several studies report-
ed that the use of transforaminal epidural injection serves as a
safe and effective nonsurgical intervention for lumbar radicu-
lar symptoms [8] and should be applied as a final trial of
conservative treatment before deciding upon surgical inter-
vention [2]. Although numerous studies highlight its diagnos-
tic and therapeutic values, it remains unclear what types of
lumbar pathologies respond well to peri-radicular injection.
Literature addressing the efficacy of this procedure on a path-
ological basis is sparse.
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The objectives of this study were to investigate the rate of
obviating surgery in 641 consecutive patients who underwent
selective nerve root injection for a variety of degenerative
lumbar disorders and to determine what kind of pathologies
respond well to this therapy.

Methods

A total of 641 consecutive patients with degenerative lumbar
pathologies were treated by selective nerve root injection. All
patients had disability in daily life due to radicular pain and
did not respond well to treatment with nonsteroid anti-
inflammatory drugs (NSAIDs). There were 335 men and
306 women, with a mean age of 58 (16–93) years. The affect-
ed nerve root was diagnosed by neurological findings and
magnetic resonance imaging (MRI) or computed tomography
(CT).

For diagnostic and therapeutic purposes, we routinely per-
formed selective nerve root injection in operative candidates
with radicular pain. Patients were placed prone and oblique on
a fluoroscopic table to visualise the contour of the pedicle at
the level of injection. Patient position should be adjusted as
necessary, as the lateral edge of the pars interarticularis and
articular facets do not overlap the area beneath the pedicle.
Under local anaesthesia and fluoroscopic guidance, a 23-
gauge spinal needle was gently advanced into the
neuroforamen by targeting the point beneath the pedicle. Once
radiating pain was produced, needle placement was verified
with injection of approximately 1 cc of contrast media under
fluoroscopic control. After the targeted nerve root was im-
aged, 1 % lidocaine was injected by 1–2 cc (Fig. 1). Patients

with severe motor weakness due to nerve root compression
and/or cauda equine syndrome were excluded from this treat-
ment. Each nerve root was treated by a single injection. The
pathologies included herniated disc in 286 patients, spinal
stenosis in 141, degenerative spondylolisthesis in 136, failed
back surgery in 24, isthmic spondylolisthesis in 22, degener-
ative scoliosis in 18 and foraminal stenosis in 14. Single-level
nerve root injection was performed in 535 patients (83.5 %).
One-hundred and six patients underwent multilevel proce-
dures. Patients were reviewed over a mean follow-up of
23.4 months.

We regard nerve root injection as the final procedure in
conservative treatment. Therefore, when the nerve root injec-
tion failed to reduce pain, patients decided whether or not to
undergo surgical treatment based on residual symptoms. As a
primary outcome, the rate of obviating surgery was deter-
mined in each pathology. Complications associated with the
procedure also were investigated.

Results

Selective nerve root injection obviated surgery in 331 patients
(51.7 %). There were no complications related to the proce-
dure, including neurological deterioration, infection and
haematoma. The rate of obviating surgery (Fig. 2) was
42.0 % in disc herniation (120/286 patients), 52.9 % in degen-
erative spondylolisthesis (72/136 patients), 67.4 % in spinal
stenosis (95/141 patients), 54.1 % in failed back surgery (13/
24 patients), 54.5 % in isthmic spondylolisthesis (12/22 pa-
tients), 61.1 % in degenerative scoliosis (11/18 patients) and
57.1 % in foraminal stenosis (8/14 patients).

Fig. 1 Procedure of nerve root
injection. Patients were placed
prone and oblique on a
fluoroscopic table. Under local
anaesthesia and fluoroscopic
guidance, a 23-gauge spinal nee-
dle was gently advanced into the
neuroforamen by targeting the
point beneath the pedicle. Once
radiating pain was produced,
needle placement was verified
with an injection of approximate-
ly 1 cc of contrast media under
fluoroscopic control. After the
targeted nerve root was imaged,
1 % lidocaine was injected by 1–
2 cc
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Breakdown by type of disc herniation is shown in Fig. 3.
The rate of obviating surgery was 47.7 % in simple disc her-
niation (102/214 patients), 17.9 % in herniated disc combined
with spinal stenosis (5/28 patients), 33.3 % in extra- or
intraforaminal herniated disc (11/33 patients) and 18.2 % in
recurrent disc herniation (2/11 patients). Poor outcomes were

observed in patients with combined herniated disk and steno-
sis or recurrent herniated disc.

Patients with failed back surgery were divided into two
groups with respect to presence or absence of spinal instabil-
ity. Spinal instability was defined as vertebral slip in any di-
rections (antero-, retro-, or laterolisthesis). Ten of 15 patients
(66.7 %) who did not develop spinal instability were success-
fully treated by nerve root injection. The rate of obviating
surgery was 33.3 % (3/9 patients) in patients with spinal
instability.

Discussion

Lumbar radicular pain associated with degenerative disorders
should be primarily treated with nonsteroidal anti-
inflammatory medication [9, 10]. However, once the initial
treatment fails, many patients seek further intervention, such
as epidural or periradicular injection [11–13]. Riew et al. [14]
demonstrated, in a prospective, randomised, controlled study,
that 25 of 55 operative candidates for lumbar radicular pain
were successfully treated by nerve root injection, and the au-
thors advocated that nerve root injection was effective in ob-
viating the need for surgical intervention. As well, the major-
ity of patients who avoid an operation for at least 1 year after
receiving a nerve root injection continued to avoid operative
intervention for a minimum of five years [14]. Cyteval et al.
[3] also prospectively reviewed 229 patients who underwent
periradicular injection for lumbar radiculopathy and reported
that pain relief (diminution of visual analogue scale (VAS))
was excellent (75 % or more) in 45 patients, good (50–74 %)
in 48, fair (25–49 %) in 45 and poor in 91. Although numer-
ous studies highlight the efficacy of nerve root injection, it
remains unclear what types of lumbar pathologies respond
well to this treatment. Literature addressing the efficacy of this
procedure on a pathological basis is sparse.

Our study demonstrated efficacy of nerve root injection for
treating degenerative lumbar disorders. Overall, 51.7 % of
patients were successfully treated and did not undergo surgical
intervention. Chronic radicular pain responded well to treat-
ment; the rate of obviating surgery was 67.4 % in spinal ste-
nosis, 61.1 % in degenerative scoliosis, 57.1 % in foraminal
stenosis, 54.5 % in isthmic spondylolisthesis and 52.9 % in
degenerative spondylolisthesis. Thus, we recommend
employing this procedure routinely before deciding upon sur-
gical intervention, especially for patients with chronic radicu-
lar pain if they have no severe motor dysfunction and/or cauda
equine syndrome.

Meanwhile, nerve root injection had a relatively lower ef-
ficacy for acute radicular pain due to lumbar disc herniation;
the rate of obviating surgery was 42.0 %. Analysis based on
type of disc herniation demonstrated that the rate of obviating
surgery was 17.9 % in a herniated disc combined with spinal
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Fig. 2 Rate of obviating surgery in a variety of degenerative lumbar
disorders. Nerve root injection had relatively lower efficacy for acute
radicular pain due to lumbar disc herniation. Chronic radicular pain
associated with spinal stenosis responded well to periradicular injection
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Fig. 3 Rate of obviating surgery in lumbar disc herniation. Poor
outcomes were related to herniated disc combined with spinal stenosis,
foraminal disc herniation and recurrent disc herniation
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stenosis, 33.3 % in extra- or intraforaminal herniated disc and
18.2 % in recurrent disc herniation. In these pathologies asso-
ciated with poor outcome, either the narrow space available
for the nerve root or perineural scar tissue decreases nerve root
mobility and thereby might prevent local anaesthetic agents
from effectively spreading to the site of pain origin.

In patients with failed back surgery, the presence or ab-
sence of spinal instability affected the response to nerve root
injection. Surgical intervention was avoided in 66.7 % of pa-
tients without spinal instability but only in 33.3 % of those
who had spinal instability. These resuls show that spinal in-
stability is associated with poor outcome in failed back
surgery.

In conclusion, 641 consecutive patients who underwent
periradicular injection for degenerative lumbar pathologies
were reviewed: 51.7 % were successfully treated, but poor
outcomes were observed in those with herniated disc with
spinal stenosis (17.9 %), foraminal disc herniation (33.3 %),
recurrent disc herniation (18.2%) and failed back surgerywith
spinal instability (33.3 %).

One criticism of this study is related to the comparison of
different pathologies, especially acute lumbar disc prolapse.
Lumbar disc herniation usually causes acute and intolerable
sciatic pain, but the majority of patients experienced pain re-
duction over the natural course of the disorder [15]. Acute disc
prolapse might have a better prognosis than bony stenosis [16,
17]. In our study, however, all patients failed pharmaceutical
treatment in the acute phase and became candidates for sur-
gery. Patients with lumbar disc herniation, which responds
well to initial treatment using pharmaceutical agents, were
thereby excluded from the investigation. Although the effica-
cy of nerve root injection was lower in patients with lumbar
disc herniation than in those with bony stenosis, the surgery
avoidance rate of 42 % was still encouraging in patients with
lumbar disc herniation. Once nerve root injection reduces pain
in the acute phase, patients might overcome short-lasting in-
tolerable pain and return to a better natural course.

This is one of the largest retrospective investigations relat-
ed to nerve root injection and could provide informative data
to physicians managing lumbar spine disorders. However, the
retrospective nature of the study might be a relative weakness.
This study included a variety of lumbar degenerative pathol-
ogies, and pain severity at baseline might be different among
subgroups, e.g. lumbar disc herniation versus spinal stenosis.

A large, prospective study might be required to verify the
conclusions reported here.

References

1. Jonsson B, Stromqvist B, AnnertzM et al (1988) Diagnostic lumbar
nerve root block. J Spinal Disord 1:232–235

2. Kikuchi S, Hasue M, Nishiyama K et al (1984) Anatomic and
clinical studies of radicular symptoms. Spine 9:23–30

3. Cyteval C, Fescquet N, Thomas E et al (2006) Predictive factors of
efficacy of periradicular corticosteroid injections for lumbar
radiculopathy. AJNR Am J Neuroradiol 27:978–982

4. van Akkerveeken PF (1993) The diagnostic value of nerve root
sheath infiltration. Acta Orthop Scand Suppl 251:61–63

5. Krempen JF, Smith BS (1974) Nerve-root injection: a method for
evaluating the etiology of sciatica. J Bone Joint Surg Am 56:1435–
1444

6. Herron LD (1989) Selective nerve root block in patient selection for
lumbar surgery: surgical results. J Spinal Disord 2:75–79

7. Dooley JF, McBroom RJ, Taguchi T et al (1988) Nerve root infil-
tration in the diagnosis of radicular pain. Spine 13:79–83

8. DePalma MJ, Bhargava A, Slipman CW (2005) A critical appraisal
of the evidence for selective nerve root injection in the treatment of
lumbosacral radiculopathy. Arch Phys Med Rehabil 86:1477–1483

9. Bell GR, Rothman RH (1984) The conservative treatment of sciat-
ica. Spine 9:54–56

10. Cherkin DC,Wheeler KJ, BarlowWet al (1998)Medication use for
low back pain in primary care. Spine 23:607–614

11. Karppinen J, Malmivaara A, Kurunlahti M et al (2001)
Periradicular infiltration for sciatica: a randomized controlled trial.
Spine 26:1059–1067

12. Riew KD, Yin Y, Gilula L et al (2000) The effect of nerve-root
injections on the need for operative treatment of lumbar radicular
pain. A prospective, randomized, controlled, double-blind study. J
Bone Joint Surg Am 82-A:1589–1593

13. Ng LC, Sell P (2004) Outcomes of a prospective cohort study on
peri-radicular infiltration for radicular pain in patients with lumbar
disc herniation and spinal stenosis. Eur Spine J 13:325–329

14. Riew KD, Park JB, Cho YS et al (2006) Nerve root blocks in the
treatment of lumbar radicular pain. A minimum five-year follow-
up. J Bone Joint Surg Am 88:1722–1725

15. Benoist M (2002) The natural history of lumbar disc herniation and
radiculopathy. Joint Bone Spine 69:155–160

16. Weber H (1994) The natural history of disc herniation and the
influence of intervention. Spine (Phila Pa 1976) 19:2234–2238,
discussion 2233

17. Yukawa Y, Kato F, Matsubara Y et al (1996) Serial magnetic reso-
nance imaging follow-up study of lumbar disc herniation conserva-
tively treated for average 30 months: relation between reduction of
herniation and degeneration of disc. J Spinal Disord 9:251–256

1382 International Orthopaedics (SICOT) (2015) 39:1379–1382


	What...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Results
	Discussion
	References


