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Abstract

Pulsed radiofrequency treatment adjacent to the cervical dorsal root ganglion is used to treat persistent cervical radicular pain that
has not responded to conservative therapies. This technique has gained popularity in years for both cervical and lumbosacral
radicular pain. The evidence to support its use is still evolving.

Methods
We performed a retrospective review of outcomes in 59 patients who underwent this therapy over a 3-year period in our
institution. We evaluated a reduction in pain, duration of pain relief, reduction in use of analgesics and progression to surgery.

Results

Our results demonstrated 49 patients experienced some relief. Forty patients of the 59 experienced an improvement in pain of
50% or more. The mean duration of relief in this group was 37 weeks. Seven patients experienced complete resolution of their
pain. In this group, the mean duration of relief was 39 weeks. Regarding the 53 patients who were taking medication for pain prior

to the procedure, 37 patients reduced or discontinued their usage after the procedure.

Conclusion

Despite the limitations of a retrospective study, we feel our study adds to the growing evidence base that pulsed radiofrequency
treatment adjacent to the cervical dorsal root ganglion has a role in the treatment of chronic cervical radicular pain.

Keywords Chronic cervical radicular pain - Neuropathic pain - Pulsed radiofrequency

Introduction

Cervical radicular pain is defined as pain perceived as arising
in the upper limb secondary to ectopic activation of nocicep-
tive afferent fibres in a spinal nerve or its roots. Chronic cer-
vical radicular pain while less common than its lumbosacral
counterpart with an incidence of 83 per 100,000 can cause
significant debilitation [1]. The aetiology in 25% of cases is
a herniated intervertebral disc [1]. Chronic degenerative
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changes at the zygapophyseal joints with osteophyte forma-
tion are another common cause [2]. Trauma is only implicated
in approximately 15% of patients [1]. The natural history of
cervical radicular pain dictates that most will improve or re-
solve without intervention. However, for those patients whose
symptoms persist, the pain can cause significant physical and
psychological impairment with potential disability and re-
duced capacity to remain employed [3, 4]. If conservative
management medications like nonsteroidal anti-
inflammatory drugs (NSAIDs), anticonvulsants and antide-
pressants along with standard physiotherapy fail to alleviate
such pain, interventional techniques may be considered a less
invasive alternative to surgery. Traditionally, both
transforaminal and interlaminar epidural steroids were used
to treat persistent symptoms with a moderate and temporary
effect [S]. A selective nerve root block (SNRB) using local
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anaesthetic has a good diagnostic value to confirm the nerve
root and the dermatome involved but has very little therapeu-
tic benefit. Pulsed radiofrequency (PRF) applied to the dorsal
root ganglion (DRG) is a minimally invasive day-care treat-
ment, which is gaining significant clinical acceptance in a
select group of patients with lumbar and cervical radicular
pain [6, 7]. The likely appeal of this technique stems from
the non-destructive nature of the procedure as compared with
the destructive heat lesion that occurs with a continuous ra-
diofrequency (CRF) treatment [8]. Apart from treating chronic
radicular pain, this technique is also used for other persistent
pain conditions including chronic knee pain, occipital neural-
gia and isolated peripheral neuropathies but the evidence is
still evolving [9—11]. In this retrospective study, we analysed
the outcomes of PRF adjacent to the cervical dorsal root gan-
glion in patients with chronic cervical radicular pain.

Methods
Patients

The study was conducted at St. James’s Hospital, Dublin. All
the patients included in this study had been referred to the pain
clinic for evaluation and management of cervical radicular
pain by their general practitioner (GP) or a hospital consultant.
Diagnosis of radicular pain was made based on history, exam-
ination and magnetic resonance imaging (MRI) scan. Eighty-
three charts were reviewed. Attempts were made to contact all
83 patients; however, only 59 completed the phone follow-up.
These 59 patients who underwent cervical dorsal root gangli-
on pulsed radiofrequency treatment during the period from
November 2011 to December 2016 were included. The inclu-
sion criterion was a patient who had received pulsed radiofre-
quency treatment adjacent the dorsal root ganglion at a cervi-
cal level in the day surgery theatre during the time period from
November 2011 and December 2016. Ethical approval was
granted locally to review theatre logs, patient’s records and
to contact patients via telephone with an approved scripted
questionnaire. The medical records containing the procedure
note for each patient were reviewed to note the level at which
the procedure was carried out and the technique including
needle used, medications administered and radiofrequency
settings. Patients were then contacted by phone call and if
the patient consented, then, the scripted questions were asked.
If there was no answer from the patient, a maximum of 4
attempts were made to contact the patient. The outcomes
assessed in the questionnaire included extent of pain relief
after the procedure, an improvement of 50% or more in pain
after the procedure, complete resolution of pain after the pro-
cedure, duration of pain relief (in weeks), cross over to surgery
and any reduction in pain-relieving medication after the pro-
cedure if applicable. Although the duration of symptoms prior
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to the intervention was not recorded, all patients had chronic
cervical radicular pain of three months or more.

Intervention technique

After obtaining informed written consent, patients were
brought to theatre for the procedure. Patients were positioned
supine and they remained awake, without sedation during the
intervention to facilitate accurate sensory testing. Standard
monitoring included heart rate, oxygen saturation and blood
pressure. An intravenous cannula was sited in each patient.
Under aseptic conditions and following skin preparation,
Lignocaine 1% was used to provide local anaesthesia. A 22-
gauge RF needle with 5-mm exposed tip was then inserted and
advanced under fluoroscopic guidance. A Neurotherm model
NT2000 PRF generator was used for the procedure. When the
anatomical position of the RF needle was optimized (Tip in
the dorso-caudal quadrant of the foramen) (Fig. 1), sensory
stimulation (frequency 50 Hz; pulsed width 1 millisecond)
was performed. A positive sensory response in the painful
area was elicited at a voltage <0.3 V. Motor testing was done
(frequency 2 Hz; pulsed width 1 millisecond; voltage up to
1.2 V) to ensure correct placement of the needle on the DRG.
One millilitre of omnipaque contrast was administered in the
final AP view to confirm the epidural spread and exclude any
intravascular placement (Fig. 2). After negative aspiration,
1 ml of 2% lidocaine with 6.6 mg of dexamethasone was
injected. PRF was performed with a pulse width of 20 ms,
42°C at 2 Hz frequency for 2 min. On completion of the
procedure, patients were observed in the day surgical unit
(DSU) for 2 h. They were discharged home once they had
achieved standard discharge criteria for the DSU.

Follow-up

Patients were reviewed in the pain consultant’s outpatient clin-
ic at 6 months and 1 year following the treatment. They were

Fig. 1 The needle position in the neural foramen of C7 oblique view
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Table 2 Cervical level
Cervical level

Cc4 2 (3%)
C5 18 (30%)
C6 20 (34%)
C7 17 (29%)
C8 2 (3%)

Fig. 2 An AP image after contrast injection demonstrating contrast
spreading medially into the epidural space and laterally along the
exiting C7 nerve root

discharged back to their GP’s care at 1 year if pain had not
recurred. Pain relief, analgesic consumption and adverse
events including infection, nerve injury or unplanned hospital
admission following the procedure were enquired about as is
standard procedure in the post procedure clinic follow-up
review.

Results

Patients who had DRG PRF procedure for cervical radicular
pain were included in the audit. Retrospective analysis was
completed in 59 patients up to 1-year post procedure. Of the
83 patients recorded in the theatre log as having the procedure,
only 59 were contactable by phone despite four attempts to
make contact using their hospital-registered details.
Demographic data is shown in Table 1. Of the 59 patients,
34 were female and 25 were male. The mean age was 56.6
with a range from 26 to 81. The cervical levels at which the
procedure was performed are shown in Table 2. The majority
of the patients (93%) had the procedure carried out at C5, C6
and C7 levels.

Of the 59 patients, 49 (83%) experienced some improve-
ment in pain after the intervention and 10 did not (17%). Forty
patients of the 59 (67%) experienced a reduction of 50% or
more (Fig. 3). Of these 40 patients, 24 had sustained relief of
50% or more at 1 year. This represents 40% of the total patient
numbers. The mean duration of pain relief in this group who

Table 1 Demographics

Male 25
Female 34
Age Mean 56.6; range 2681

had a reduction of pain of 50% or more was 37 weeks. Seven
out of the 59 patients (11%) had complete resolution of the
pain after the intervention with a mean duration of relief of
39 weeks (Fig. 3).

Nine out of 59 patients (15%) had insignificant pain relief
of less than 50% following the procedure and continued to
rely on other pain medications and were not offered repeat
intervention on follow-up in the clinic. Thirty-seven of the
53 (69%) patients who were taking analgesics in the form of
anti-inflammatories, anti-convulsants, anti-depressants and
opioids prior to the intervention decreased or discontinued
analgesic consumption after the intervention. Complications
were not specifically sought during the questionnaire but if
present were noted from the post procedure clinic review.
One patient had a temporary flare up of pain after the proce-
dure which resolved within 2 weeks with simple analgesia.
Four patients who failed to respond to the procedure had sur-
gery for the same complaint with an overall crossover rate of
6%.

Discussion

In our study, 67% of patients with chronic cervical radicular
pain experienced a clinically significant and meaningful re-
duction in pain of 50% or more. These results are quite similar
to Van Zundert’s initial clinical audit [12] which was followed
by a RCT of 42 patients receiving either PRF or sham treat-
ment for chronic cervical radicular pain [13]. In the context of
avoiding surgery which is associated with higher morbidity
[14] and higher healthcare cost [15, 16], it is possible that PRF
adjacent the dorsal root ganglion for chronic cervical radicular
pain offers a very viable option to a select group of patients.

The use of epidural dexamethasone would not account for
the duration of relief in our study. We used dexamethasone as
an adjunct to the PRF treatment. When studied as separate
treatments for cervical radicular pain, PRF has consistently
given a longer duration of relief than steroids [17, 18].
Combining the treatments could possibly maximize benefit
from the treatment but this would require appropriate
investigation.

Overuse of strong analgesics has been widely described as
problematic on both at societal level and indeed in terms of the
individual patients own health risks [19, 20]. Ideally,
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Fig. 3 Analgesic effect of
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interventional pain treatments would negate or at least reduce
the need for prescription analgesics. In our study out of 53
patients who were taking pain medications prior to the proce-
dure, 37 reduced or discontinued the medications. While we
did not note the doses of analgesics each patient was taking,
there is an association with reduction of potentially harmful
medications in a large portion of the patients included in this
study.

The 1-year follow-up time gives reassurance that the symp-
tom reduction associated with this procedure is not just short
term. A recent meta-analysis of the effectiveness of pulsed
radiofrequency treatment on cervical radicular pain included
4 studies including one RCT, two prospective observational
studies and one retrospective study included a total of 67 pa-
tients compared with our 59 patients [21]. The evaluation time
points in the meta-analysis were up to 6 months. The findings
concurred with those of our study that PRF treatment at the
DRG for chronic cervical radicular pain was an effective in-
tervention. Of the studies published to date, only one had
follow-up at 1 year [18].

Our study of course has limitations. It is a retrospective
study with adjuvant active drug and no control group. Also,
the exact causative pathology for each patient was not specif-
ically noted for the study.

While the clinical evidence for the effectiveness of DRG
PRF treatment continues to build [22], the basic science un-
derstanding of potential mechanisms is also expanding. In the
treatment of chronic radicular pain, the evidence evolves to
imply that the DRG may have a more complex role in persis-
tent pain, rather than simply the compressive effect of a her-
niated disc or an osteophyte complex on the exiting nerve root
[23]. Most of the studies to date are on PRF at the lumbar
DRG. The mechanism by which this treatment works is com-
plex and multifactorial. Certainly, there is evidence that an
immunomodulatory mechanism of action is at least in part
involved [24, 25]. There is a need in the future to simulta-
neously investigate the mechanism of action of cervical
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DRG PREF treatment while also ascertaining the clinical ben-
efit in patients with defined cervical pathology.

Conclusion

Our study supports the continued use of pulsed radiofrequen-
cy treatment adjacent to the dorsal root ganglion for chronic
cervical radicular pain. However, a randomised controlled trial
with sham pulsed radiofrequency treatment where both pa-
tients and physician are blinded is required. Ideally, this would
be a three-group RCT whereby the combination of PRF and
adjuvant steroid could be compared against sham PRF and
steroid and PRF alone. This, moving forward, would help
define the interventional treatment for chronic cervical radic-
ular pain that may yield the greatest benefit.
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