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Background: Radiofrequency neurotomy (RFN) is a therapy aimed at providing lasting back pain
relief for sacroiliac joint (SIJ) pain. A recent advancement in RFN is a strip lesioning technique that
involves placement of a single curved electrode and a 3-pole design that facilitates the creation of 5
overlapping lesions. These lesions form one long strip lesion accessible through a single entry point,
without the need for multiple punctures. Although the early case series data looks promising, there
is lack of long-term, randomized, controlled study evaluating the strip-lesioning system for SIJ pain.

Objectives: The purpose of this study was to examine the safety and effectiveness of RFN using a
strip lesioning device for reduction of Sl pain.

Study Design: Prospective, double-blind, randomized, sham-controlled trial with 6-month
follow-up

Setting: A tertiary care interventional pain management center in the UK

Methods: Patients with SIJ pain with positive diagnostic local anesthetic blocks were randomly
assigned (2:1) to either the sham (no RF lesions performed) or the active group (RF lesions performed).

The primary endpoint was improvement of pain using the Numeric Rating Scale (NRS-11) at 3 months.
Results were analyzed using nonparametric tests. Safety, secondary, and long-term outcome data
were also collected.

Results: Seventeen of 30 enrolled patients were randomly assigned to active treatment (n =
11) or sham treatment (n = 6). At 3 months, the mean NRS-11 score for the active group had
decreased significantly, from 8.1 (x 0.8) at baseline to 3.4 (+ 2.0) (P < 0.001). The sham group did
not experience a statistically or clinically meaningful decrease in mean NRS-11 score from baseline
(7.3 £ 0.8) to 3 months (7.0 £ 1.7). On average, patients in the active group moved from borderline
anxiety at baseline (9.4 £ 5.9) to no anxiety (6.6 + 6.3) at 3 months. Results were similar at 6 months.

Limitations: Recruitment was stopped at 30 enrolled patients, only 17 of whom were randomly
assigned to active or sham treatment, after the interim analysis indicated a statistically significant (P
< 0.001) difference in the pain outcome between the treatment and the sham groups.

Conclusions: This study demonstrated that radiofrequency neurotomy using a strip lesioning
device is an appropriate therapy to treat SlJ pain.

Key words: Radiofrequency, sacroiliac joint pain, low back pain, neurotomy, randomized controlled
trial, simplicity
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he sacroiliac joint (SIJ) is the largest axial
joint in the body and is susceptible to trauma
and degeneration that can eventually lead
to chronic, nonradicular pain. It has been suggested
that at least 20% of low back pain can be attributed
to Sl dysfunction (1). Studies have estimated a high
prevalence of SIJ pain (SIJP), producing enormous
health and financial burdens on patients, their
families, and society (2). Diagnosis of SIJP can itself be
challenging due to lack of accurate clinical diagnostic
tests or radiological features. Intraarticular comparative
local anesthetic blocks are frequently used, but with
only moderate validity (3). Furthermore, in a recent
systematic review, a double-block paradigm (using
2% lignocaine and 0.5% bupivacaine sequentially) has
been suggested to improve identification of SlJ pain
(4). Following diagnosis, conventional management
of SIJP can vary from intraarticular steroid injections
to physical and pharmacological treatments, showing
inconsistent benefits (5). Long-term evaluations of
these conventional therapies have failed to show
consistent and satisfactory benefits (6,7).
Radiofrequency neurotomy (RFN) is an established
therapy in the clinical management of chronic non-
radicular pain originating from the zygoapophyseal
joints (also known as facet joints) and refractory to con-
ventional treatment (8-11). Traditional RFN involves
applying a local electrical current to the nerves that
produce thermal lesions in order to disrupt the pain
signals. The thermal lesions result in coagulation of
both motor and sensory fibers in a nonselective man-
ner, denaturing the nerve and interrupting transmis-
sion of the nociceptive pain signal. Traditional RFN for
SIJP involves multiple injections and individual lesion-
ing to the lateral branches of the L5 and S1, 2, and 3
nerve roots (12-14). However, this varied anatomical
target field prohibits consistent device placement and
focused neuronal targeting, leading to the variable
efficacy reported in the literature (15-17). Alterna-
tively, cooled RFN can produce larger thermal lesions,
compensating for the variability in location of the ana-
tomical target field. In a randomized controlled study
evaluating 28 patients with SIJP, Cohen and colleagues
found that patients experienced pain relief of 50% or
greater with significant functional improvement at 1,
3, and 6 months post-procedure (18). Moreover, when
compared to placebo, the cooled RFN group reported
significantly greater pain relief at the primary endpoint
of one month post-procedure. The authors concluded
that cooled RFN provides satisfactory pain relief and

functional benefits to patients suffering from SUP. In
a more recent randomized, controlled, crossover study
evaluating the long-term outcomes of patients suffer-
ing from SIJP, Patel and colleagues reported significant
improvement in pain, disability, function, and quality
of life in 51 patients (2:1 cooled RFN/sham) at 1, 3, 6,
and 9 months post-procedure. The authors also dem-
onstrated evidence of cooled RFN efficacy at 6 and 9
months for patients in the sham group who crossed
over to the treatment group at the 3-month follow-up
visit (18). Patel and colleagues followed these patients
up post-procedure to demonstrate efficacy persisting to
the one-year follow-up visit. This suggests that cooled
RFN treatment for SIJP may be an effective treatment
with long-lasting therapeutic benefits (19).

Although the benefits of cooled RFN have been
established in terms of decreased procedure time and
improved patient outcomes, the multiple injections and
entry points required for individual lesioning may be
inconsistent and time consuming. A recent advance-
ment in RFN is a strip lesioning technique, which uses
a curved electrode and a 3-pole design that facilitates
the creation of 5 overlapping lesions. These overlap-
ping lesions form a long strip lesion accessible through
a single entry point, without the need for multiple
punctures. To date, there are very few descriptions
of this new technique in the literature. A 12-month
retrospective follow-up study reported a statistically
significant improvement in pain scores (8.8 vs 4.3) and
a general improvement in global health (20). Recently,
a sham-controlled study from the Netherlands failed to
demonstrate any benefit of the strip lesion technique.
However, that study had a mixed population (includ-
ing patients with radicular pain) with an unusually
frequent response to diagnostic Sl joint blocks (86.1%
of the tested patients) (21). Although the descriptions
are promising, there is a consistent lack of long-term
randomized controlled studies evaluating the strip-
lesioning system.

To our knowledge, our study is the first to evaluate
the clinical efficacy of the strip-lesioning technique ver-
sus a sham procedure among patients suffering from
SIJP in a 6-month prospective, randomized, double-
blind controlled design with strict inclusion criteria.

MEeTHODS

This study was a single-center, prospective, double-
blind, randomized (2:1), sham-controlled trial evaluat-
ing the clinical efficacy of RFN therapy in patients with
S1J pain using the Simplicity Il device. Approval to con-
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duct the study was obtained from the National Research
Ethics Approval system (NRES REC ref 12/LO/1312).

Patients

Table 1 summarizes the inclusion/exclusion criteria.
Patients, aged 18 to 80 years, with localized unilateral
lumbosacral pain, were identified and screened from
the chronic pain clinics at Barts Health NHS Trust, Lon-
don, UK between October 2012 and May 2015. Having
been made aware of the study procedures, risks, and
benefits, patients gave informed consent.

Consented patients were enrolled if they had uni-
lateral localized lumbosacral pain of at least 3-month
duration with a pain intensity score of 5 or more on the
Numeric Rating Scale (NRS-11) and a positive FABER test
(pain provocation on flexion, abduction, and external
rotation of the hip) on clinical examination. Following
enrollment, to confirm the diagnosis of SIJ pain, all
patients underwent (on 2 separate occasions 4 weeks
apart), 2 sets of fluoroscopic, contrast-guided diagnostic
intraarticular SlJ injections (explained in surgical proce-
dures). Patients were determined to have SlJ pain if they
reported, on both occasions, at least 80% pain relief on
the NRS-11 immediately following the diagnostic block;
these patients continued in the study.

Stupy DEsIGN

Patients with positive responses to the diagnostic
SlJ intraarticular injections were randomly assigned to
either active (lesions performed) or sham treatment
(no lesions performed) in a 2:1 randomization scheme.
Both the patients and the clinical operator (VM) were
blinded to the procedure. After blindly evaluating each
treated patient at 3 months, they and the investigators
were unblinded, allowing those in the sham group with
pain (NRS-11 score of 5 or more) to be offered the active
strip lesioning treatment.

All patients had additional unblinded evaluations
at 6 months post-randomization.

Outcomes
Outcomes collected at all visits were:

e Numeric Rating Scale (NRS-11), an 11-point scale
ranging from 0 to 10 where higher scores represent
greater pain intensity

e 12-item Short Form Health Survey (SF12), a validated
12-item assessment of health-related quality of life
with subscales consisting of a Physical Component
Score (PCS) and Mental Component Score (MCS).
Higher scores in these components represent better

physical and mental health

Hospital and Depression Scale (HADS), an assess-

ment of co-existing anxiety and depression

e  EuroQol (EQ-5D), which measures health-related
quality of life

e Adverse events.

Interventions

Double intraarticular diagnostic block: Each
intraarticular diagnostic block was performed in the
Day Surgery Unit at St. Bartholomew's Hospital in Lon-
don by a single experienced operator (VM). Patients
received 2 mL injections of 1% lignocaine into the SIJ
following confirmation of correct needle placement
with radiopaque contrast-enhanced (up to 1 mL of
61.2% w/v lopamidol equivalent to 300 mg iodine/mL)
arthrogram (Fig. 1).

Table 1. Inclusion/exclusion criteria.

Inclusion Criteria

1) Written, informed consent

2) Age: 18 — 80 years old

3) Low back pain of more than 6 months duration with a minimum
pain intensity of greater than 5 out of 10 on an 11-point numerical
rating scale in the 7 days preceding study entry.

4) Subjects must achieve greater than 80% reduction in pain
following each diagnostic, intra-articular block. Subjects must
undergo 2 blocks in total prior to randomisation.

5) Female subjects of potential childbearing age must be

using adequate contraception (i.e. using oral or intramuscular
contraception or an [UCD) and must have a negative urine test.

6) No vulnerable patient groups shall be recruited into this study

Exclusion Criteria

1) Subjects who do not fulfill inclusion criteria

2) Subjects who have previously been treated by any sacroiliac joint
radiofrequency neurotomy

3) Subjects who are breastfeeding

4) Contraindications to local anaesthetics and radiofrequency
neurotomy as listed in their respective summary of product
characteristics

5) Subjects with documented or suspected alcohol or drug abuse, or
who are suspected of having an addictive personality

6) Subjects to whom any of the following apply: Major trauma to the
lumbar spine in the six months preceding study entry. Infection in
the lumbar

spine in the six months preceding study entry

7) Subjects’ known to have a condition that, in the investigator’s
judgment precludes entry into the study.

8) Subjects with a significant psychiatric disorder (including
depression) or subjects receiving anti-psychotic medication.

9) Subjects who have received an investigational drug or have used
an investigational device in the 30 days preceding study entry.

10) Subjects unable to comply with the study assessments or unable
to complete the questionnaires.

www.painphysicianjournal.com
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Active RFN: Active RFN included both radiofrequen-
cy lesioning of the L5 medial branch of the primary dor-
sal root nerve and strip lesioning of the lateral branches
of the S1, 2, and 3 nerve roots under local anesthesia.
Radiofrequency lesioning of the L5 medial branch of
the primary dorsal root nerve was performed using a
22 G, 10 cm electrode (Neurotherm, St. Jude Medical,
Abbott, St. Paul, MN) with a 10 mm active tip using the
Spine Intervention Society technique (22). Both sensory
(< 0.5 V) and motor (> 1.5 V) threshold testing were
performed to confirm accurate placement. The strip le-
sion electrode (Simplicity IlI, St. Jude Medical, Abbott,
St. Paul, MN) was then inserted, under local anesthesia,
and advanced to strip lesion the lateral branches of the
1, 2, and 3 sacral nerve roots after confirmation with a
negative motor stimulus (> 3.0 V). All procedures were
performed by an experienced single operator (VM) to
avoid any inter-operator error (Fig. 2).

Fig. 1. Diagnostic S1.J arthrogram (AP view).

Fig. 2. Placement of Simplicity electrode (lateral view).

Sham Procedure: The sham procedure was identical
to the active RFN treatment except that no radiofre-
quency energy was applied. Under local anesthesia,
the L5 primary dorsal root was stimulated (both sen-
sory < 0.5 V, and motor > 1.5V, threshold testing) to
confirm accurate placement and the sham procedure
was performed by inserting and advancing the Sim-
plicity Ill electrode. Negative motor stimulus (> 3.0 V)
was obtained, and the probe was placed for 5 minutes
(to match the active treatment duration) without any
radiofrequency energy electric current being delivered.
Therefore, no lesion was produced in this group.

Randomization

The sequence of randomization was generated
using an envelope system. Patients underwent their
intervention as soon as possible after randomization.

Sequence Generation
The allocation ratio was 2:1 with no stratification.

Allocation Concealment

An investigator, not performing the trial interven-
tion, randomly selected an envelope containing instruc-
tions for either a sham or active RFN procedure. These
remained sealed and were handed to a single nurse
operator of the console to deliver the randomized
intervention.

Blinding

Following placement of the Simplicity Il device,
the study investigators (including VM, the operator
performing the treatment) vacated the operating suite
for the duration of treatment (active or sham) and
therefore remained blinded to treatment allocation.
In addition, the sound system of the console (which
provides a bleeping sound with the delivery of radio-
frequency energy) was turned off to maintain blinding
of the patient and investigators.

Sample Size

There is agreement in the literature that the mini-
mal, clinically relevant difference for pain relief on the
NRS-11 is 2 points (23). Using a previous, sham-controlled
study evaluating conventional RFN for SlJ disease, we
calculated that a minimum of 15 treated patients in each
group would allow a detection of a 2-point, minimally
important clinical difference, as recorded using the NRS-
11, at 80% power. An interim analysis was planned at 30
enrolled (but not necessarily randomized) patients.
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Statistical Analysis

Continuous outcomes are presented as means (+
SD) and categorical outcomes are presented as frequen-
cies (proportions). The primary endpoint was the mean
magnitude of change on the NRS-11 for both groups at
3 months following the intervention. This was analyzed
using a repeated measures one-way ANOVA model
(RMANOVA), followed by Tukey'’s post-hoc test for pair-
wise comparisons. Secondary outcomes of pain (average
NRS-11 over the last 7 days) at 6 months, SF-12, HADS,
and EQ-5D, were also analyzed using RMANOVA. Com-
parisons between the 2 groups were conducted using
independent t tests at 3 months. Given the relatively
small sample size, a Mann-Whitney test was also con-
ducted at 3 months to inspect differences between the
groups. Adverse events (AE) were collected throughout
the study and are presented as prevalence (number
of patients with an AE/total number of patients). All
analyses were performed using SAS Version 9.3 (SAS
Institute, Inc., Cary, NC) with a type 1 error of 0.05 and
adjusting for multiple comparisons.

REesuLts

Patient Disposition and Demographics

Patient progression is summarized in Fig. 3. Thirty pa-
tients with a mean NRS-11 score of 7.9 + 0.8 were enrolled
in the study and received their first diagnostic block. A
month after the first diagnostic block, 22 patients re-
ported a mean NRS-11 score of 7.8 + 0.9 and underwent a
second intraarticular diagnostic block. After an additional
month, 17 patients (with mean NRS-11 score of 7.8 + 0.8)
proceeded to randomization (Fig. 4). Of the 13 patients
who failed to randomize, 7 failed to achieve adequate
pain relief during diagnostic blocks, 3 voluntarily with-
drew from the study (one after the first diagnostic, and
2 after the second diagnostic block), and 3 were lost to
follow-up prior to randomization. As a result, a total of
17 patients proceeded to the randomization phase of the
study, resulting in 11 active and 6 sham. The average age
of the randomized patients was 58.5 years (56.6 years in
the active group and 62.6 years in the sham group). At the
3-month follow up, when unblinding took place, 4 of the
6 patients in the sham group elected to have (nonblinded)
active treatment, giving a total of 15 patients who were
treated with strip lesioning for SIJP.

Primary Endpoint
At 3 months post-RFN, patients in the active group

reported a mean NRS-11 score of 3.4 + 2.0, compared
to a pre-randomization mean NRS-11 score of 8.1 + 0.8
(mean NRS reduction = 4.7; P < 0.001). Patients in the
sham group, at 3 months, reported a mean NRS-11 score
of 6.5 £ 2.0, compared to a pre-randomization mean
NRS-11 score of 7.3 + 0.8 (mean NRS reduction = 0.8; P
> 0.01). The mean difference between the treatment
and sham groups at 3 months was also determined to
be statistically significant (P < 0.001) (Fig. 5). Wilcoxon
Mann-Whitney test between the 2 groups also yielded
significant results at 3 months (P = 0.015).

Secondary Endpoints: 3-Month Crossover
Outcomes

For the HAD-Anxiety scale, patients reported mean
baseline scores of 9.4 + 5.9 and 9.5 + 6.5 for the active
and sham groups, respectively (Fig. 6). At 3 months, pa-
tients in the active group reported an improved, albeit
statistically insignificant, mean HAD-Anxiety score of
6.6 + 6.3. In contrast, patients in the sham group re-
ported a worse mean HAD-Anxiety score of 10.0 + 7.1.
For the HAD-Depression scale, patients reported mean
baseline scores of 10.1 + 4.8 and 9.8 + 5.3 for the active
and sham groups, respectively. At 3 months, patients
in the active group reported an improved, albeit sta-
tistically insignificant, mean HAD-Depression score of
9.0 £ 5.9. Patients in the sham group did not show any
improvement in their HAD-depression scores, reporting
a mean score of 9.8 + 3.8 at 3 months. No statistical
differences were found between the active and sham
groups at 3 months for either the HAD-Anxiety or the
HAD-Depression scale (P = 0.1501).

The average EQ-5D scores at baseline were 0.16 +
0.32 and 0.45 + 0.15 for the active and sham groups,
respectively. At 3 months, the EQ-5D score for the active
group improved to 0.48 + 0.29. On the other hand, the
sham group reported a lower mean EQ-5D score at 3
months: 0.38 + 0.21. At baseline, patients reported a
mean PCS score of 28.4 + 7.1 and 28.6 + 5.0 in the active
and sham groups, respectively. At 3 months post-ran-
domization, patients’ mean PCS scores improved to 34.7
+ 10.8 in the active group and 29.6 + 5.6 in the sham
group. For the MCS, patients reported a mean baseline
score of 42.4 + 14.5 and 43.7 + 12.4 in the active and
sham groups, respectively. At 3 months post-random-
ization, patients’ mean MCS scores improved to 49.5 +
11.9 in the active group, and declined to 40.1 + 12.7 in
the sham group. Although these slight improvements
were found in the physical and mental component

www.painphysicianjournal.com
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Total Screened
N=78

T

Y

Enrollment

Total Enrolled
N=30

v

Diagnostic First Injection
N =30

v

Diagnostic Second Injection
N=22

Total number randomized

h 4

Screen Failures = 48

Failed Diagnostic Block = 5
Did not have SIJP =1

Not Suitable for Injections =1
Subject withdrawn = 3
Lost-to-follow up = 3

N=17

Radiofrequency Nerve

Sham facet-joint

Control Phase Ablation using injection
Simplicity III N=6
4

3-Month Endpoint (End of Control Period)

N=17

.| Did not cross over to active
Open Phase "1 group=2
6 Month Endpoint
N=15

Fig. 3. Consort chart to show study flow.

scores in the active group at 3 months, the differences
were not statistically different from baseline. Moreover,
at 3 months, no statistical differences were found be-
tween the active and sham groups for the PCS and MCS
(P =0.0645 and P = 0.2965, respectively) (Fig. 4).

Secondary Endpoints: 6-Month Crossover
Outcomes

The mean NRS-11 score reported by all patients
(active + crossover) was 4.2, a statistically meaningful

reduction from baseline (P < 0.001). After crossing over
to the active group at 6 months, all patients with RFN
treatment reported a mean HAD-Anxiety score of 6.7
+ 5.0 and mean HAD-Depression score of 8.7 + 6.0. At
6 months, patients reported a mean EQ-5D score of
0.43 + 0.33. Finally, patients reported mean 6-month
PCS and MCS scores of 34.7 + 10.8 and 49.1 + 9.9, re-
spectively. Besides the NRS-11, no secondary outcomes
demonstrated significant difference from baseline (all P
values > 0.05) (Fig. 4).
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10.0 - == Active
=#=5Sham
8.0 -
6.0 -
4.0 -
2.0 -
0.0
Post-
Pre-Diagnostic | Post-Diagnostic | Pre-Diagnostic | Post-Diagnostic | Randomization
Block 1 (n=30) | Block1 [n=30) | Block 2 (n=22) | Block 2 (n=17) | Pre-Treatment
(n=17)
Active 8.2 1.9 7.9 2.0 8.1
Sham 7.8 33 8.0 1.3 7.3
Fig. 4. NRS-11 scores of diagnostic blocks leading to randomization™.
Adverse Events Table 2. Adverse events.
There were 8 non-serious AEs reported by 8 pa- Event Active | Sham
tients (47.0%) over the course of the study (5 in the - -
i i i Pain on site 3 0
active, 3 in the sham group). In the active group, 3 out -
. . L . Pain extended to all over back 0 1
of the 5 events involved pain at the injection site. One : :
patient developed an L5-S1 disc prolapse on the same Al Slgrosh 0 !
side and one patient reported inflammation around Developed rheumatoid arthritis 0 !
the injection site. In the sham group, 1 patient devel- Flare up around site 1 0
oped pain that extended throughout their back. One Developed L5-S1 disc prolapse on the same ) 0
patient was diagnosed with asthma during the study side
and one patient developed rheumatoid arthritis. These Total events 5 3

events were all addressed and appropriately treated.
All 8 patients continued in the study (Table 2).

Discussion

Besides the prospective nature and strict diagnos-
tic criteria used in this study, its major strength is the
use of a true sham procedure, maintaining blinding of
patients and investigators. Device and interventional
therapy studies are often limited by the nature of the
control employed. Placebo effects are seen including
the Hawthorne effect (improvement as a result of
being evaluated), the Jastrow effect (improvement

secondary to explicit expectation of outcome), and the
Halo effect (improvement attributed to the novelty of
the intervention). In addition to these well-described
biases, blinding with a sham procedure can also be
difficult if the treatment has a clear and immediate
biological effect, e.g., procedural pain. The RFN from
Simplicity Il is unique, as the lesion is pain-free with no
biofeedback for the patient and, in turn, the operator/
investigator.

www.painphysicianjournal.com
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Active

10 4

Sham

® Baseline (n=11)
® 3 Month (n=11)
" 6 Month [n=11)

® Haseline (n=6)
® 3 Month (n=6)

= 3 Month Crossover to
Active (n=4)

Fig. 5. Primary endpoint — Mean NRS.

National Institute of Clinical Excellence (NICE)
guidelines have also lamented the need for sham-
controlled trials in radiofrequency in their recently
published guidelines (NG 59, 2016) for low back pain
management, although SIJ pain was not in the scope of
their review (23). The use of a “true” sham model in this
study makes it quite unique.

Our results demonstrate that RFN using the strip le-
sioning technique significantly improves pain intensity

scores in patients for up to 6 months of treatment with
nonsignificant improvements in mental health. Patients
with RFN therapy achieved a mean NRS-11 decrease
of 4.7 at 3 months and sustained this improvement
for at least 6 months. Moreover, our study found that
patients under sham treatment reported a significant
reduction in NRS-11 scores only after crossing over to
active treatment. Although no statistically significant
improvements were discovered in our secondary out-
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EQ-5D-5L Active Group EQ-5D-5L Control Group
M Baseline m3 Month m6 Month M Baseline m3 Month m 3 Month Crossover
1.0 + 1.0 -
0.8 - 0.8 -
0.6 - 0.6 -
0.4 - 0.4 -
0.2 - 0.2 -
0.0 - 0.0 -
Active Sham
100 -
100 SF-12 PCS Scale SF-12 MCS Scale
M Active ®Sham m 3 Month Crossover M Active B Sham m 3 Month Crossover
80 - 80 -
60 - 60 -
40 - 40 -
] .
Baseli " 3Month  6Month 0" ' '
aseline on on Baseline 3 Month 6 Month
21 ~
HADS Anxiety and Depression Scale
14 - M Baseline ®™3 Month m6Month ™3 Month Crossover
7
0
Active Active
Average of HAD-Anxiety Average of HAD-Depression

Fig. 6: Primary and secondary endpoints for EQ-5D-SL, SF-12 and HADS anxiety and depression scales.
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comes, patients in the treatment group, on average,
experienced categorical improvements in their anxiety
levels from “borderline abnormal anxiety (8-10)" at
baseline to “normal levels of anxiety (0-7)” at 3 and 6
months. Combined with no reports of any serious AEs,
our results suggest that RFN using the strip lesioning
device may provide a therapy with a good risk-benefit
profile for patients suffering from SIJP.

Recent advancements in technology have improved
neuronal targeting and electrode placement, and have
allowed for the production of a larger thermal field
using an electrode cooling method. However, these
techniques still require multiple injection points and
individual neuronal lesioning, extending procedure
time and patient burden. RFN using the strip lesioning
device is a novel advancement that allows for multiple
precise lesions through a single entry point, minimiz-
ing both patient and physician burden. Although there
have been a few case studies evaluating the benefits of
the strip lesioning device, our study is the first random-
ized, double-blinded, sham-controlled study to provide
evidence of 6 months of pain relief from this system.

Our results are similar to the findings of several
published studies that evaluated RFN therapy in pa-
tients suffering from SIJP (19,20). Using cooled RFN,
Patel et al found a statistically significant reduction in
patient pain scores, from an average of 6.1 at baseline
to an average of 3.5 at 3 months post-intervention. As
in our study, there was no significant difference be-
tween baseline and 3-month pain scores in the sham
group. In a retrospective analysis, Reddy et al found sta-
tistical improvements in the SF-12 subscales when using
the strip lesioning device. That our study demonstrated
trends, but not statistically significant improvements, in
the SF-12 subscales may be due to the relatively smaller
sample size in our study. The positive trends reported
here justify future studies with larger sample sizes,
which may replicate significant improvements in these
secondary outcomes.

Recently, van Tilburg and colleagues failed to dem-
onstrate any benefit of percutaneous radiofrequency
treatment after 3 months in a sham-controlled trial of
patients with SIP. In fact, the proportion of patients
who reported significant pain relief (NRS > 2) after the
sham procedure was even higher than that of those who
received the actual treatment. The researchers attrib-
uted this finding to a variety of reasons, such as inclu-
sion criteria resulting in a quite heterogenous patient
population that included patients with radicular pain
beyond the knee and an unexpectedly high number of

patients demonstrating positive responses to SlJ local
anesthetic blocks (86.1%, 62/72 blocks) — much greater
than expected from the available literature (21).

The model: We had very stringent criteria for diag-
nosis of SIJP. Although there are suggestions that the
extraarticular part of the SIJ — in particular, the poste-
rior ligaments — may also have some relevance as pain
generators in addition to the intraarticular part (24),
lack of a precise diagnostic test for SIJP remains a chal-
lenge. Currently, the double diagnostic intraarticular
joint injection with local anesthetic remains the most
commonly practiced tool and may be regarded as the
gold standard in diagnosing SIJP syndrome.

We screened our patients using history and clini-
cal examination (unilateral localized lumbosacral pain
without any radiculopathy features and a positive
provocation pain test), followed by the 2 diagnostic
intraarticular local anesthetic injections. Both groups
of patients (active and sham) behaved similarly in their
diagnostic block responses: a) the mean baseline NRS-
11 scores were 8.2 and 7.8, reducing to 1.9 and 3.3 in
the active and sham groups at 6 hours at discharge,
respectively; and b) the mean NRS-11 scores returned to
approximately pre-diagnostic levels, 7.9 and 8.0, respec-
tively, prior to the second injection. For both groups, the
second injection improved the pain scores, this time to
2.0 and 1.3 in the active and sham groups, respectively.
The fact that NRS-11 scores rose again to 8.1 and 7.3
in the active and sham groups, respectively, following
initial positive responses, and prior to randomization,
suggests a valid diagnostic method, with equipoise
with respect to pain scores before randomization and
blinded study treatment (Fig. 4).

Sham group: In this prospective randomized study,
true double-blinded sham and assessment methods
were implemented, with sham patients receiving the
actual probe at the location but not receiving the ther-
mal lesion, and blinding maintained until the 3-month
primary objective assessment.

Limitations

The primary limitations of our study result from
the low sample size. The lack of patients in our study
limits the strengths of our conclusions. Originally, the
study was designed to randomize 30 patients; however,
recruitment was stopped after the interim analysis,
at 30 enrolled patients, with only 17 randomized, as
it was deemed unethical to proceed with sham treat-
ment given the statistically significant (P < 0.001) dif-
ference in pain outcomes between the treatment and
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sham groups. That active treatment was by then being
routinely offered to patients in the UK as part of SIJP
treatment provided additional ethical justification for
ending recruitment. Further unbalanced allocation
with 2:1 randomization was used to hasten recruitment
and mitigate patient withdrawal, with the assumption
that patients would be more likely to join placebo or
sham-controlled trials when their odds of receiving
active treatment are greater. Unequal allocation has
consequences for statistical power, however, with a 2:1
allocation ratio requiring 12% more patients to detect
the same size effect with equivalent power, compared
to a trial using a 1:1 ratio (25).

This study justifies consideration of future multi-
center studies evaluating the Simplicity Il device in a
larger cohort, and with longer term (e.g., 12-month)
follow-up. Although several outcomes were collected
in this study, other measures that evaluate medica-

tion changes (particularly opioid usage) and disability
improvements should be included. Lastly, future stud-
ies comparing cooled RFN and RFN using Simplicity 1l
should be considered.

CONCLUSION

In conclusion, this single-center, prospective,
double-blinded, randomized (2:1), sham-controlled
trial demonstrated the safety and effectiveness of the
Simplicity Il device, providing strip lesioning in the
treatment of SIJP. At 3 months, the mean NRS-11 score
for the active group significantly decreased from 8.1
(= 0.8) at baseline to 3.4 (= 2.0) (P < 0.001). Patients
receiving this therapy reported improved pain scores,
less anxiety, and no incidence of a serious AE. This study
provides further evidence of the benefits of RFN when
conventional treatments prove ineffective.
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