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Periganglionic Foraminal Steroid Injections
Performed under CT Control
Hélène Zennaro, Vincent Dousset, Brigitte Viaud, Michèle Allard, Joel Dehais, Jacques Sénégas,
and Jean-Marie Caillé

PURPOSE: The purpose of our study was to evaluate the efficacy of direct intraforaminal
steroid injections into the periganglionic space in the treatment of radicular pain.
METHODS: Periganglionic infiltrations were performed in 41 patients with acute or chronic
radicular pain. Neuroradiologic imaging in all patients showed foraminal stenosis due to
degenerative disorders or herniated disk. All injections were performed under CT control.
RESULTS: Seventy percent of patients had significant pain reduction, with the greatest
success (90% of patients) in those whose foraminal stenosis was due to degenerative disorders;
45% of patients with foraminal herniated disks had pain relief.
CONCLUSION: Intraforaminal steroid injection is useful in the treatment of radicular pain,
particularly in cases of foraminal degenerative stenosis.
When treating lumbar radicular pain, in addition to
the classic therapy consisting of rest, analgesics, and
nonsteroidal antiinflammatory agents and muscle relaxants, local steroid injections may be indicated for
patients in whom radicular pain persists. Different
techniques can be used, and many investigators have
discussed the use of epidural or intrathecal injections
(1–5). A few authors have described their experience
with periradicular injections, and in these reports the
procedure was performed under fluoroscopic control
(6 –9). We studied the efficacy of periradicular injections of steroids and lidocaine adjacent to the dorsal
root ganglion under CT control. The aim of our study
was to evaluate the efficacy of this technique in the
treatment of acute or chronic lumbar radicular pain
due to foraminal disorders (degenerative stenosis or
foraminal disk herniation).

deficit. The average duration of symptoms was 16 months (625
months). Most patients had already had unsuccessful epidural
or intrathecal injections before undergoing periganglionic infiltration. Before each procedure, the intensity of pain was
graded on a scale of 0 (no pain) to 10 (maximum intensity).
Another scoring evaluation was made after infiltration to assess
the extent of pain reduction.
All patients underwent a neuroradiologic examination with
computed tomography (CT). In 27 cases, magnetic resonance
(MR) imaging was also performed. The imaging studies were
analyzed by two neuroradiologists, who divided the patients
into two groups: patients in group A had foraminal degenerative stenosis (21 patients) due to disk bulging, hypertrophic
osteoarthritis of the zygapophyseal joint, facet subluxation, a
posterior vertebral body osteophytic ridge, and ligamentum
flavum hypertrophy; patients in group B had foraminal obstruction due to disk herniation (20 patients).
Steroid injections were performed under CT control with
patients prone. Three-millimeter axial scans were obtained to
locate the dorsal root ganglion in the intervertebral foramen.
Then, after skin anesthesia with lidocaine 1%, a 22-gauge
spinal needle was introduced with a posterolateral approach.
Once the needle reached the lateral portion of the foramen, 75
mg of steroid (hydrocortisone), 0.8 mL of lidocaine 1%, and 0.2
mL of contrast material were injected. The injection was performed carefully, in 1 to 2 minutes, to avoid reflux along the
needle. Infiltration was considered successful when pain was
reproduced during injection, and when a control CT study after
injection showed contrast material around the ganglion with
transforaminal diffusion medially toward the epidural space
(Fig 1). No complications occurred, except in one patient, who
had an adverse reaction to the contrast medium, experiencing
transitory cutaneous erythema immediately after injection.
All patients were examined after an average follow-up period of 9 months (67 months), and all filled out a questionnaire
in which they reported whether they had felt pain relief. The
efficacy of infiltration was also evaluated by comparing pain
scores before and after infiltration. To define the efficacy of
this treatment, we compared patients’ scores with the duration
of symptoms, acute (,3 months) or chronic ($3 months) (x 2

Methods
The study group consisted of 41 patients (23 men and 18
women), 28 to 88 years old (mean age, 58 years). Seventeen
patients had radicular pain at L-3 (five patients) or L-4 (12
patients), and 24 patients had L-5 radicular pain. S-1 radicular
pain was not considered in this study, since its dorsal root
ganglion does not lie in a foramen. For all patients, physical
examination was unremarkable, with neither sensory nor motor
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FIG 1. Patient with L-5 radicular pain
due to degenerative foraminal stenosis. Pain was completely relieved after
infiltration, continuing to clinical follow-up at 5 months.
A, Control CT study before injection
shows needle introduction.
B, Control CT study after injection
shows periganglionic and transforaminal diffusion toward epidural space.

test corrected by the Yates method), and with the radiologic
findings (degenerative stenosis or herniated disk).

Results
Twenty-nine patients (71%) had relief of pain and
12 (29%) had either no relief or minimal pain reduction. Among the 29 patients who were relieved of
pain (16 men and 13 women), the pain scores showed
an average decrease of 5.6 points. Twenty-six patients
had long-lasting pain relief (average follow-up of 10
months) and three had a recurrence of pain 9 months,
5 months, and 1.5 months, respectively, after infiltration, although the recurrent pain was of much lesser
intensity than the initial pain. Duration of symptoms
before infiltration in these patients was acute in three
cases and chronic in all the others. Neuroimaging
evaluation showed degenerative foraminal stenosis in
20 patients and a herniated disk in nine cases. Among
the 12 patients who had no or minimal pain relief
(seven men and five women), the pain score showed
an average decrease of 0.08 point; 11 of these patients
had no pain reduction and one patient decreased his
score by 1 point. Two patients had pain relief for 24
hours, owing to the local anesthetic effect, and two
had insignificant, transitory pain relief, lasting 3
weeks and 2 months, respectively. Duration of symptoms before infiltration in these patients was 17
months on average (range, 10 days to 10 years). Five
patients had acute radicular pain, and all the others
had chronic symptoms. Neuroradiologic examination
revealed one case of degenerative stenosis and 11 disk
herniations. Finally, the results indicated good efficacy when the injections were performed in patients
with degenerative foraminal stenosis (95% of patients
relieved). For those with foraminal herniated disks,
only 45% of the patients had pain relief. We found no
significant difference between chronic and acute pain
in terms of the success of treatment (x 2-test corrected
by Yates method 5 3.43; P,.05).

Discussion
Steroid medications are commonly used for the
management of radicular pain, and various injection
techniques have been described (1–9). The most com-

mon site of injection is the epidural space. Injections
are caudal (through the sacral hiatus) or lumbar (interspinal approach). In both cases, steroid diffusion is
affected by the presence or absence of epidural ligaments or surgical scar tissue. When done blindly, this
technique can result in improper needle placement in
the epidural space; thus, injections should be performed under fluoroscopic control (6 –9). Intrathecal
injections can also be performed, but these are associated with more complications (arachnoiditis, meningeal irritation symptoms). Both epidural and intrathecal injections involve many nerve roots, so
selective nerve block and reproduction of radicular
pain are not possible. Only selective periradicular
injections are useful for diagnosis, because they do
reproduce radicular pain during needle introduction.
With this technique, steroids are injected in the vicinity of the dorsal root ganglion in the intervertebral
foramen.
The dorsal root ganglion plays an important role in
nociceptive transmission. Many reports dealing with
pain mechanisms have discussed the involvement of
the dorsal root ganglion, but its precise role in pain
production is still only partially understood. Therefore, numerous hypotheses have been proposed to
explain the mechanisms by which it could induce
radicular pain (10 –13). Anatomically, the dorsal root
ganglion lies within the lateral portion of the intervertebral foramen and contains the cell bodies of
small unmyelinated primary afferent fibers (C fibers)
and thinly myelinated primary afferent fibers. These
primary sensory fibers play a major role in nociceptive
transmission by conducting afferent stimuli to the
spinal cord (14 –17).
Some authors have proposed that radicular pain is
a result of “chemical radiculitis” induced by leakage
of breakdown products from a degenerating nucleus
pulposus (18 –21). In a recent study on radicular pain
caused by disk rupture in the absence of direct spinal
nerve root compression (22), the authors suggested
that mucopolysaccharides released after disk rupture
could induce an inflammatory reaction involving the
peripheral annulus. The sensory nerve fibers contained in the outer annulus could therefore act as a
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trigger zone and induce pain. Many other hypotheses
have been proposed to explain radicular pain, such as
autoimmune phenomena (in response to disk material) (23, 24) or neural ischemia and fibrosis due to
intraforaminal venous obstruction (25). In considering the dorsal root ganglion, some reports suggest
that pain may result from a pressure increase (due to
intraforaminal mechanical deformation of the ganglion) arising in the tightly encapsulated ganglion.
The increased pressure within the ganglion could lead
to edema and ischemia, and finally to neuronal dysfunction (26 –29). Another investigator (11), in reporting the findings in patients with radicular pain in
whom radiologic studies revealed that the dorsal root
ganglion was medially situated in the foramen (normally, its lateral position protects it from compression
by a bulging disk or an enlarged facet), suggested that
the dorsal root ganglion actually might interfere with
pain production. When medially placed, the dorsal
root ganglion becomes entrapped in a narrowed
space. The patients in that study were relieved from
their pain after surgical decompression of the ganglion, which suggested that the ganglion might have
directly interfered with pain production, since no
other radicular conflict had been demonstrated.
The precise role of the dorsal root ganglion in pain
production has been studied in numerous neuroscientific reports. It has been suggested that pain may be
mediated by various neurotransmitters contained in
the ganglion (30 –34) and then released after stimulation of sensitive afferent C fibers. These molecules
involved in synaptic transmission enable the transport
of neural influx from the peripheral afferent fibers to
the spinal cord. In cases of repeated stimulation of
sensitive afferent C fibers, all the reactions induced by
these neurotransmitters are amplified, leading to a
central sensitization as a result of which continuous
pain occurs despite the absence of nociceptive peripheral stimulation (35–39). Repeated stimulation of C
fibers is not necessarily due to repeated stimulation of
their peripheral receptors: when peripheral neuronal lesions occur (originating from diskal, osseous,
or ligamentous processes), wounded axons regenerate and become extremely sensitive to mechanical stimulation and acquire spontaneous activity
(40). Therefore, when peripheral neural lesions occur (eg, during certain movements in degenerative
foraminal stenosis), the stimulated ganglion generates ectopic neuronal activity as a result of its
increased mechanosensitivity, thus leading to ongoing chronic pain. It is therefore necessary to interrupt the pain cycle, which can be done by blocking
the initial primary sensory afferent influx. Because
steroids have been proved to block C fiber activity
(41– 44), their periganglionic injection is of great
potential in therapy. Other treatments that act directly on spinal neurons might also be of value, and
substances other than steroids should be tested
with the aim of blocking nociceptive neurotransmitters or their receptors (45).
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Conclusions
Intraforaminal infiltration produced satisfactory
pain relief in 70% of patients. This technique is an
interesting alternative in the treatment of radicular
pain. It is most successful when pain symptoms are
due to degenerative disorders (95% of such patients
were relieved of pain), but in cases of spinal nerve
involvement due to a herniated disk, relief is uncertain (just 45% of these patients had pain relief). In
the former case, interruption of the self-maintained
pain cycle caused by blocking the repeated nociceptive influx might explain the good results we obtained,
whereas in the latter group, continuous stimulation
was more difficult to control. In the future, testing of
other substances that could block nociceptive transmission, such as specific antagonists of nociceptive
neurotransmitters or of their receptors, may be of
value.
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