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ABSTRACT

Introduction: Low back pain impacts most
people throughout the course of their lives and
contributes significantly to the global burden of
disease. In some patients, symptoms resolve
with little intervention, while others are
amenable to surgical intervention, some cases
are intractable to current care paradigms.
Restorative neurostimulation is an emerging
therapy for chronic mechanical low back pain.
Methods: We conducted a prospective post-
market follow-up of 42 patients treated for

longstanding chronic mechanical low back pain
with restorative neurostimulation. Patients
were followed up at 45, 90, and 180 days and 1
and 2 years following activation of the device.
Pain, disability, and health-related quality of
life were recorded.
Results: Among the 37 patients completing
2-year follow-up, numerical rating scale (NRS)
pain scores improved from 7.0 ± 0.2 to
3.5 ± 0.3 (p\ 0.001), Oswestry Disability Index
(ODI) scores improved from 46.2 ± 2.2 to
29.2 ± 3.1 (p\0.001), and health-related
quality of life (measured by the EuroQol 5-Di-
mension 5-Level questionnaire—EQ-5D-5L)
improved from 0.426 ± 0.035 to 0.675 ± 0.030
(p\ 0.001). Additionally, 57% of patients
experienced a greater than 50% reduction in
pain, and 51% of patients benefited by a greater
than 15-point reduction in ODI, both substan-
tial improvements.
Conclusion: This real-world sample of patients
shows that restorative neurostimulation can
provide substantial and durable benefit to a
cohort of patients that have traditionally had
few reliable treatment options. Our findings
support the continued used of this therapy in
well-selected patients.
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Trial Registration: ClinicalTrials.gov Identifier:
NCT01985230.

PLAIN LANGUAGE SUMMARY

The goal of this study was to examine the
effectiveness of restorative neurostimulation for
the treatment of patients with chronic
mechanical low back pain. This technique has
been studied in a clinical trial setting and been
shown to be both safe and effective. This study
reports on the real-world experience from five
sites in the United Kingdom. Patients with a
history of severe low back pain that lasted on
average for more than 13 years were implanted
with a nerve stimulation device that targets the
nerves that control important spinal stabilising
muscles. All of the patients were asked to per-
form two stimulation sessions per day for
30 min each. Over the next 2 years, patients
reported substantial reductions in pain and
disability and an improvement in health-related
quality of life. The safety profile of the therapy
was excellent when compared to similar mini-
mally invasive therapies for different spine
pathologies. In this difficult-to-treat patient
population who have few remaining therapeu-
tic options, restorative neurostimulation is a
valuable tool in the clinician’s armamentarium.

Keywords: Mechanical chronic low back pain;
Restorative neurostimulation; Multifidus; Real-
world evidence

INTRODUCTION

Low back pain ranks within the top ten causes
of disability-adjusted life years across all age
groups worldwide [1], with an estimated global
mean prevalence of 11.9% [2]. While it is com-
monly acknowledged that the majority of new
cases of low back pain resolve within the first 2
months, that is not the case for many [3]. Some
patients are eligible for surgery, others respond
to conservative care and pain management
approaches, but many cases do not resolve, and
a significant proportion of patients with acute
pain that resolves will experience a relapse
within 12 months. This subset of patients can
be difficult to treat and generally experience a
protracted course of pain, disability, and
decreased quality of life.

Intractable chronic low back pain (CLBP) has
a significant impact on patient quality of life

Key Summary Points

Why carry out this study?

This study was performed to examine the
long-term results of restorative
neurostimulation in a real-world
population.

What was learned from the study?

Patients with chronic mechanical low
back pain benefit significantly from the
episodic contraction that results from
stimulation of the medial branch of the L2
dorsal ramus.

Improvements in pain, disability, and
health-related quality of life accrue with
treatment and are durable at the 2-year
follow-up.

The device has an excellent safety profile
compared to similarly implanted devices.

The real-world evidence of safety and
efficacy is comparable to that observed in
previous clinical trials.
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and places a heavy burden on the healthcare
system and the economy owing to increased
medical costs, insurance claims, disability, and
loss of productivity in the workplace (absen-
teeism and presenteeism) [4]. According to the
2011 Health Survey for England, the annual
cost of chronic back pain was estimated at £12.3
billion [5], with approximately 13% (£1.6 bil-
lion) incurred directly. The cost in the UK aligns
with other international examples of the eco-
nomic impact of CLBP, such as the United
States, where direct costs represent 14.5% ($12
billion) of the estimated $84 billion total cost
[4]. Half of patients with low back pain do not
seek care, indicating that the direct healthcare
expenditures are concentrated in a small subset
of patients predominantly defined by their level
of disability [6]. Thus, the distribution of
healthcare spending on non-surgical low back
pain patients is skewed to those with severe
intractable symptoms, being the most resource-
intensive, and a recent analysis predicted that
the most expensive 25% of patients incur direct
treatment costs of more than US$13,000 per
annum [7]. CLBP patients are also highly likely
to have a comorbid diagnosis of depression and
anxiety, and have an employment status that is
impacted by their pain whereby they are unable
to work at maximum capacity or at all [8, 9].

Suboptimal management of low back pain
due to lack of effective therapeutic interven-
tions is a significant contributor to the global
burden of the condition [10, 11]. The National
Institute for Health Care Excellence (NICE)
recommendations for intractable CLBP are
combined physical and psychological therapies,
with non-steroidal anti-inflammatory drugs for
pain relief, yet the outcome for these patients is
known to be poor [12, 13]. If non-invasive
treatment fails, radiofrequency denervation is
recommended, but only if the pain is arising
from structures supplied by the medial branch
nerve (confirmed by positive diagnostic block)
[13]. NICE have made a research recommenda-
tion for further evidence of clinical and cost
effectiveness of radiofrequency denervation.
The majority of CLBP cases are ‘‘non-specific’’,
meaning there is no specifically identifiable
cause (i.e., spinal pathology or nerve root pain).
Beyond the 12-month mark, these

recommended treatment options are generally
unhelpful, leaving patients with limited thera-
peutic options beyond repeated cycles of den-
ervation (not less than 16 months since
previous one) and analgesia with opioids and
other pharmacotherapeutics, all of which are
temporary treatments at best.

Intractable CLBP associated with functional
instability of the lumbar spine resulting from
impaired motor control and atrophy of the
multifidus muscle is a good example of a low
back pain disease state that has had suboptimal
management options [14]. Beyond 12 months
of unsuccessful conventional care, this condi-
tion is considered intractable. Currently the
vast majority of these patients still receive tar-
geted physical therapy and medical manage-
ment alongside other interventions that have
only demonstrated efficacy early in the disease
course [15]. When these approaches fail, tar-
geted anaesthetic injections and radiofrequency
ablations have been the only remaining
options. However, denervation and analgesia
can result in diminution of motor control over
the multifidus and other structural changes [16]
or delay or prevent recovery in already degen-
erated tissues [17]. Since dynamic stability and
multifidus function cannot always be restored
with physical therapy, particularly in patients
with severe multifidus inhibition or atrophy
and who are unable to activate or coordinate
the muscle voluntarily [15], denervation and
analgesia treatments can ultimately exacerbate
the disease state.

Restorative neurostimulation targeting the
multifidus is an emerging therapeutic option for
intractable CLBP patients. ReActiv8� therapy
(Mainstay Medical, Dublin, Ireland) is designed
to deliver electrical stimulation to the medial
branch of the dorsal ramus to elicit episodic
contractions of the lumbar multifidus. With
regular stimulation sessions, multifidus func-
tion and spinal stability may be restored,
reducing pain and disability.

The effectiveness of restorative neurostimu-
lation has been demonstrated in multiple clin-
ical trials [18, 19], two of which led to market
approval in Europe, Australia, and the USA.
Here, we present the 2-year data from a post-
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market clinical study conducted in the United
Kingdom.

METHODS

Study Design

This post-market clinical follow-up (PMCF)
study is an open label 5-year prospective follow-
up of patients with intractable CLBP treated
with restorative neurostimulation of the L2
medial branch of the dorsal ramus at five sites in
the United Kingdom. The data presented here
are the 2-year patient-reported outcomes col-
lected across all five UK sites (ClinicalTrials.gov
Identifier: NCT01985230). Any serious adverse
events, whether related or not, and related
adverse events were classified by the treating
physician. These events were categorised as
‘device-related’, ‘procedure-related’, ‘stimula-
tion-related’, or ‘unrelated’, and were tracked
longitudinally through to resolution. Patients
were implanted with a ReActiv8� device
(Mainstay Medical, Dublin, Ireland) according
to the manufacturer’s instructions.

The study protocol was reviewed and
approved by a central ethics committee (NHS
Health Research Authority North East—York
Research Ethics Committee IRA’s project ID
number 149412) as is required in the UK, and
the protocol was followed in accordance with
the Helsinki Declaration of 1964 and its later
amendments. All subjects provided written
informed consent to participate in the study.

Patient Selection

Consenting patients suitable for treatment with
restorative neurostimulation therapy were
recruited from five sites across the UK and
included in the PMCF. As this cohort was
intended to represent restorative neurostimula-
tion in general clinical practice, little formal
guidance was given in the way of selection cri-
teria beyond the instructions for use and indi-
cations for the CE Mark. Effectively, patients
were eligible if they were adults with a history of
predominantly mechanical CLBP for longer

than 90 days that was refractory to physiother-
apy and medication, though in practice the
patient history of CLBP was considerably
longer. Physicians were trained in physical tests
to establish the presence of mechanical low
back pain with multifidus dysfunction such as
the prone instability test [20] to include as part
of the clinical work up, though the results of
these individual tests were not additional
inclusion or exclusion criteria. Patients were not
indicated for implantation if they had a clear
indication for surgery, or another clinical con-
dition that the treating physician deemed could
interfere with delivery of the therapy or assess-
ment of pain relief. Patients were assessed at
baseline by a chronic pain, musculoskeletal, or
neuromodulation management multidisci-
plinary team (MDT). Psychological impact was
assessed using both MDT assessment and the
Depression, Anxiety and Stress Scale (DASS)
[21], where a threshold of greater than 10–13 on
the depression subscale is indicative of mild
depression, and 14? moderate to severe
depression. Depression was not an exclusion
criterion in this cohort. Thus the patients
enrolled into this study presented with chronic
mechanical low back pain with multifidus dys-
function as identified by their treating physi-
cian using physical assessment and/or magnetic
resonance imaging (MRI) in order to be consis-
tent with the instructions for use of the device.

Device Description

The neurostimulation system consists of an
implantable pulse generator (IPG), two stimu-
lating leads, and an external activator device.
The proximal ends of the leads are connected to
the IPG. The distal ends of the leads each con-
tain four stimulating electrodes and two tines to
secure the leads. The IPG can be programmed to
deliver stimulation between any pair of elec-
trodes on each lead.

Surgical Technique

The surgical implantation technique has been
discussed elsewhere [19]; however, briefly, the
leads are placed in a medial to lateral
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orientation through a midline incision such
that the distal electrodes are positioned adja-
cent to the medial branch of the L2 dorsal
ramus as it passes over the junction of the L3
superior articular process and the transverse
process. The distal end of the lead is fixed into
the intertransversarii using proprietary fixation
to minimise lead migration, and the proximal
end is connected to an IPG) which is positioned
under the skin in the lower lumbar or upper
gluteal area. Figure 1 highlights the optimal
device positioning.

Device Activation and Programming

Devices were activated approximately 14 days
post-implant and programmed to elicit smooth
yet strong contractions of the lumbar multi-
fidus. Programming details were reviewed at
follow-up visits and optimised if deemed nec-
essary. Patients were given a hand-held wireless
activator and instructed on its use. They were
instructed to deliver the therapy by initiating
two daily 30-min stimulation sessions while
resting in either a prone or lateral position.

Data Collection and Analysis

Patients returned for in-person follow-up visits
at 45, 90, and 180 days and 1 and 2 years after
the activation visit, with annual visits continu-
ing through to 5 years post-activation. The trial
schema is displayed in Fig. 2. During visits,
patients completed assessments for pain (nu-
merical rating scale—NRS), disability (Oswestry
Disability Index—ODI), and health-related
quality of life (measured by the EuroQol 5-Di-
mension 5-Level questionnaire—EQ-5D-5L).

Patient-reported outcomes were compared to
baseline using repeated-measures analysis of
variance (ANOVA) with Bonferroni correction
for multiple comparisons conducted in R ver-
sion 3.6.1 and RStudio version 1.2.5019. The
impact of missing data was estimated using a
simple last observation carried forward
imputation.

RESULTS

Patient Demographics

The demographic characteristics of 42 implan-
ted patients are summarised in Table 1. The
mean age was 47.2 ± 11.0 years, and 60% of
patients were male. The mean duration of pain
was 13.7 ± 10.2 years from first occurrence. In
this patient cohort, 41% of patients were in full-
time employment, 14% were employed part
time, 19% were in part-time employment due to
back pain, 19% were not working due to back
pain, and 7% were not working for other
reasons.

Patient Disposition and Follow-up

Over the enrolment period, 47 CLBP patients
presenting at pain management outpatient
clinics provided informed consent to participate
in this study (Fig. 3). Five patients were exclu-
ded prior to implantation—one as a result of a
MRI finding of a surgically treatable pathology,
one due to an insufficient intensity of low back
pain (NRS\ 6), and three elected to not par-
ticipate in the study prior to implantation. One

Fig. 1 Implantation procedure and materials
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patient presenting with CLBP with a congenital
hemiplegia was implanted, but excluded from
this analysis as this was considered a contra-
indication per the protocol. The remaining 42
patients received the implantable restorative
neurostimulation device. Between 6 and

12 months, three patients exited the study,
having their devices explanted due to lack of
efficacy. In year 2 of the study, one patient had
the device explanted for a lack of efficacy and
one patient could not be contacted for follow-
up appointment.

Clinical Outcomes

Mean baseline patient-reported outcomes are
listed in Table 2. At baseline, the mean ± SE
pain score (NRS) was 7.0 ± 0.2, mean ± SE dis-
ability index (ODI) was 46.6 ± 2.2, and
mean ± SE quality-of-life index (EQ-5D-5L) was
0.426 ± 0.035. The mean depression score was
mild, with 14% of patients scoring moderate
levels. Mean anxiety and stress scores at base-
line were normal to mild.

Longitudinal changes in pain, disability, and
quality of life are represented in Fig. 4a–c. This
demonstrates a statistically significant
improvement between baseline and 1 or 2 years.
After 2 years of therapy, average NRS scores had
reduced to 3.5 ± 0.3 (p\ 0.001), ODI scores
decreased to 29.2 ± 3.1 (p\0.001), and the EQ-
5D-5L index improved to 0.680 ± 0.030
(p\ 0.001). The improvement in mean NRS
between 1 and 2 years also met the threshold for
statistical significance (p\0.001).

Figure 5 shows that the proportion of
patients obtaining a substantial benefit in pain
reduction ([ 50% improvement) at 2 years was
57%, and 65% were reporting mild to negligible

Fig. 2 Trial schema. Post-market clinical study of ReActiv8 therapy through 2 years. Patient follow-up will continue
annually for up to 5 years

Table 1 Summary of cohort demographics

Characteristic (N = 42) Total
Mean – SD or no. (%)

Age 47.2 ± 11.0

Gender

Male 25 (60%)

Female 17 (40%)

BMI 29.7 ± 6.0

Pain duration

Years from first occurrence 13.7 ± 10.2

Previous rhizotomy 14 (33%)

Current smoker 8 (19%)

Work status

Full-time 17 (41%)

Part-time/seasonal 6 (14%)

Part-time due to back pain 8 (19.0%)

Not working due to back pain 8 (19.0%)

Not working for other reasons 3 (7%)

1456 Pain Ther (2021) 10:1451–1465



pain (NRS B 3). Over half (51.4%) of the
patients benefited from a greater then 15-point
improvement in disability score with 43% of

patients benefitting with a greater than
20-point reduction.

Fig. 3 Patient disposition
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Two years after implantation, 37/42 (88%) of
patients completed their follow-up appoint-
ments. The pain and disability changes over
baseline are shown in a waterfall plot in Fig. 6.
Of the five patients missing, four had their
device explanted due to dissatisfaction with
therapy, and one was not able to be contacted.

Table 3 show mean NRS scores for the com-
pleted cases, imputation by first observation
carried forward (FOCF) and last observation
carried forward (LOCF). Using either of these
imputation methods to account for the five
patients withdrawing from the study and lost to
follow-up at 2 years, the mean NRS increased
above the completed cases by 0.5, accounting
for 7% of the change from baseline. The mean
ODI at 2 years increased by 3.4 points using
LOCF and 3.0 using FOCF above the 2-year
completed case mean (29.2 ± 3.1), and the
mean EQ-5D index decreased by 0.057 and
0.040 below the 2-year completed case mean
(0.675 ± 0.030).

Safety Outcomes

The safety profile over the 2-year follow-up
period showed no serious adverse events as
reported by the treating physician.

A total of 20 events in 12 subjects were
reported as related to the procedure, system,
and/or stimulation, over the total of 930 device
implant months (Table 4). All are within the
expected range for this type of device and
procedure.

The most common device and/or procedure-
related event is tissue overstimulation, which
was resolved with reprogramming in most
cases. All surgical procedures were completed
without incident. There were two lead fractures
that required revision. A total of four patients
had the system explanted due to lack of efficacy,
and of those, two also noted pain at the IPG site.

DISCUSSION

The ReActiv8-A PMCF Study is a multi-centre,
prospective, single-arm study to gather data on
the performance and residual risks of ReActiv8
in the real-world environment post-approval/
CE Mark.

Therapy Response

Unlike analgesic approaches for neuropathic
pain, where benefits can be instantaneous,
restorative stimulation is believed to reduce
pain and disability by the restoration of motor
control of the multifidus, which occurs as a
result of multiple cycles of muscle contraction.
This implies that function is restored over time
as spinal biomechanics normalise, reducing the
aberrant movement patterns that place spinal
structures under noxious loads and

Table 2 Baseline patient-reported outcome measures

Characteristic (N = 42) Mean – SE or no. (%)

NRS 7.0 ± 0.2

ODI 46.6 ± 2.2

EQ-5D-5L Index 0.426 ± 0.035

DASS

Overall 5.9 ± 0.7

Depression 5.8 ± 0.8

Normal (\ 9) 31 (74%)

Mild (9–13) 5 (12%)

Moderate (14–20) 5 (14%)

Anxiety 3.5 ± 0.5

Stress 8.5 ± 0.9

NRS numerical rating scale, ODI Oswestry Disability
Index, EQ-5D-5L EuroQol 5-Dimension 5-Level, DASS-
21 Depression, Anxiety, Stress Scale

c

Fig. 4 Mean ± SEM patient-reported outcomes. a NRS,
b ODI, c EQ-5D-5L showing statistically significant
improvements over baseline at all time points (repeated-
measures ANOVA with Bonferroni adjustment for mul-
tiplicity). Missing data were imputed using last observation
carried forward
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deformations, thereby activating tissue noci-
ceptors and inflammatory mechanisms. The
results of this study are consistent with this
hypothesis and show statistically significant
improvement in pain from baseline, as well as
significant improvement between years 1 and 2,
demonstrating an accrual of effect. Similar
trends are observed for ODI and EQ-5D-5L

compared to baseline, although the further
accrual of effects between years 1 and 2 trended
towards additional improvement.

The results of this real-world cohort study,
which is intended to evaluate the therapy dur-
ing routine clinical practice, are consistent with
pre-market trials, where the enrolment criteria
are designed to be more tightly controlled. The
2-year data from the ReActiv8-B study showed a
67% and 55% reduction in pain and disability
scores, respectively [22]. The results of the cur-
rent study provide further real-world evidence
of the effectiveness of restorative neurostimu-
lation therapy in a moderate-sized multi-site
cohort.

Safety Performance

Reactiv8 is a minimally invasive procedure to
enable stimulation of motor nerves to restore
bilateral multifidus muscle function. Although
not an intraspinal neuromodulation technique,
comparisons with therapies such as spinal cord
stimulation (SCS) or dorsal root ganglion stim-
ulation (DRGS) give context to the Reactiv8
safety profile. For example, during a DRGS long-
term follow-up study period of 24 months [23],
of the 33 participants who received the full
implant of DRGS, 23 participants (70%) had 33
device- or procedure-related complications.
Fourteen participants (42%) underwent 17
revisions of the device, and five participants
(15%) had the device explanted (dissatisfied
[n = 4], change to SCS with rechargeable IPG
[n = 1]) [22].

The 24-month data from the PROCESS study,
comparing SCS to medical management,
reported 19/42 (45%) patients having a device
complication, with 31% requiring revision sur-
gery [24].

In this PMCF cohort of patients implanted
with the Reactiv8, only 12 of the 42 patients
(28.6%) experienced an adverse event. Of the 20
adverse events, 10 were stimulation-related,
with seven of them resolving with simple re-
programming. There were two lead fractures,
resulting in a revision procedure rate of 4.7%,
and four of the 42 (9.5%) patients had their
device explanted due to lack of efficacy. The

Fig. 5 Proportion of patients reaching clinically meaning-
ful thresholds in a pain NRS and b disability ODI
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safety outcomes reported at 1 year in the ReAc-
tiv8-B study [19] are also similar to those
observed in this study.

Health Implications

Low back pain impacts most adults at some
time in their lives, and although in many it may

be considered a self-limiting condition, it is now
understood to follow various trajectories, with
many patients resulting in a state that generally
does not resolve spontaneously [3, 25]. Com-
monly, these pain trajectories are described as
persistent or stable (mild/moderate/severe),
fluctuating or episodic, recovering or improv-
ing, and relapsing [25–28], but are invariably

Fig. 6 Waterfall plots demonstrating magnitude of effect and proportion of responders in a change in pain (NRS) and
b change in disability (ODI) at 2 years over baseline
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difficult to treat. Patients with long-standing
low back pain, such as those in this cohort, who
have a mean duration of nearly 14 years from
their first episode, do not tend to spontaneously
resolve. Two years after the initiation of
restorative neurostimulation, 65% of patients
were classified as remitters, with pain less than
or equal to three points on the NRS, and 51%
had a 15-point or greater reduction in their
ODI.

Study Limitations

Five patients did not complete the 2-year fol-
low-up appointment, and their missing data
were imputed using simple LOCF and FOCF,
including the four patients where the device
was explanted for lack of efficacy. The absence
of a control group may be viewed as another
limitation; however, the implanted candidates
had exhausted conventional medical
management.

Study Strengths

This study presents real-world evidence of post-
market implementation of restorative neu-
rostimulation and, as such, is characterised by
some heterogeneity in patient baseline symp-
toms. These data demonstrate the generaliz-
ability of the long-term data from the Gilligan
et al. randomised controlled trial (RCT) [19]
results to the real-world population and add
further support to the adoption of this
technique.

Table 3 Imputation for missing data (NRS ± SE)

Completed
case

First
observation
carried
forward

Last
observation
carried
forward

Baseline 7.0 ± 0.2 7.0 ± 0.2 7.0 ± 0.2

Day 45 5.6 ± 0.3 5.6 ± 0.3 5.6 ± 0.3

Day 90 5.5 ± 0.4 5.5 ± 0.4 5.5 ± 0.4

Day

180

5.2 ± 0.4 5.2 ± 0.4 5.2 ± 0.4

Year 1 4.7 ± 0.4 4.8 ± 0.4 4.9 ± 0.4

Year 2 3.5 ± 0.3 4.0 ± 0.4 4.0 ± 0.4

Table 4 Adverse event summary

SAE
No. of events (n, %
subjects)

AE
No. of events (n, %
subjects)

Number of events
resolved

Related 0 (0, 0.0%) 20 (12, 28.6%) 15/20

Overstimulation of tissue – 10 (7, 16.7%) 7/10

Implant site pocket pain – 3 (3, 7.1%) 2/3

Lead conductor fracture – 2 (2, 4.8%) 2/2

Implant site blisters – 1 (1, 2.4%) 1/1

Implant site pocket

infection

– 1 (1, 2.4%) 1/1

Pain in leg – 1 (1, 2.4%) 0/1

Synovial cyst – 1 (1, 2.4%) 1/1

Wound pain – 1 (1, 2.4%) 1/1
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CONCLUSION

The 2-year follow-up of patients receiving
restorative neurostimulation for
intractable CLBP at multiple sites across the
United Kingdom demonstrates a statistically
significant, clinically meaningful and durable
response across pain, disability, and quality-of-
life scores. The safety of the procedure is well
established as documented not only in this real-
world evaluation but also in the pivotal studies
that led to regulatory approval. While greater
lead fracture and migration rates were initially
reported with earlier device designs, these issues
have been resolved with a revised procedure
and lead design. As observed in the pivotal
ReActiv8-B study, there were no lead migrations
in this cohort and there were only two revision
procedures for lead fractures. This is a remark-
able safety profile when seen in the context of
similar minimally invasive therapies. Given the
high healthcare costs that patients such as these
accrue through multiple episodes of care and
interventions over the long course of their dis-
ease, durable therapies directed to resolve the
cause of pain, like restorative neurostimulation,
are warranted in well-selected patients.
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