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ABSTRACT

Introduction The goals for the management of patients
with osteoarthritis (OA) of the knee are to control pain and
to minimise disability. Because the number of patients will
increase as the population ages, alternative approaches to
alleviate their joint pain other than conventional treatments
are necessary. The purpose of this article is to present

a refined protocol to determine if there is long-term
improvement in pain and function after ultrasound-guided
pulsed radiofrequency treatment of the genicular nerves
(GNs) in patients with chronic painful knee OA.

Methods and analysis This study is a randomised,
double-blind, placebo-controlled, parallel design trial. One
hundred and forty-two outpatients with OA of the knee
will be recruited from Mallorca, Spain. Participants will be
randomly allocated into two groups: ultrasound-guided
sham GN pulsed radiofrequency without active treatment
and ultrasound-guided real GN pulsed radiofrequency. The
primary outcome measures will be the observed changes
from baseline pain intensity based on visual analogue
scale (VAS). The possible changes in the secondary
efficacy variables from the baseline as assessed by the
Goldberg Anxiety and Depression Scale, pain medication
use, Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC subscales) and VAS pain
intensity are also to be included in the study. These
variables will be assessed at baseline, 1 month, 3 months,
6 months and 1year after treatment.

Ethics and dissemination The protocol was approved
by the Research Ethic Committee of the Balearic Islands
(IB 3223/16 PI). The results will be disseminated in peer-
reviewed journals and at scientific conferences.

Trial registration Trial registration numberNCT02915120;
Pre-results

INTRODUCTION

Osteoarthritis (OA) of the knee is one of the
main causes of disability. Population-based
studies revealed that symptomatic knee OA
is present in 20%-30% of the elderly popu-
lation aged >65 years, and its prevalence
is increasing due in part to the ageing of
the population." According to the Study of

Strengths and limitations of this study
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» Central randomisation and blinded assessment will
be used.

» This is a single-centre clinical trial.

» The study design favours patients that respond
to the treatment (double diagnostic nerve blocks
positive to the inclusion) and exclude patients that
experience placebo effects or can be resistant to the
treatment (double diagnostic nerve blocks negative
to the inclusion).

» Loss to follow-up is possible, particularly those
participants who do not respond to treatment.
Recruitment period and duration of the study may
have to be extended to ensure results of data
analysis.

» This study is a randomised, double-blind, placebo-
controlled, parallel design trial with large sample
size, a long-term follow-up and checklists for
gathering information about adverse effects.

Prevalence of Rheumatic Diseases in the
Spanish population (EPISER study), symp-
tomatic knee OA prevalence is estimated at
10.2% (14% of women and 5.7% of men)
in Spain. The prevalence of radiographic
findings of knee OA is increased from 60%
among those aged 65 years to 80% among
those over 75 years of age.”

The goals of management of patients are
to control pain and to minimise disability.
Evidence-based guidelines from National Insti-
tute of Health and Clinical Excellence’ and
Osteoarthritis Research International (OARSI)*
suggest that the treatment should be multi-
disciplinary. Optimal management requires a
combination of non-pharmacological (changes
in lifestyle, pacing of activities, weight reduction,
regular aerobic exercise, acupuncture, muscle
strengthening and range of motion exer-
cises) and pharmacological modalities when
additional treatment is required. Total knee
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Eligibility screen

Excluded:

» «+ Not meeting inclusion criteria
+ Declined to participate

[ Enrolment ]

Double Diagnostic Block (DDB) *

Excluded:

* Negative DDB (< 80% pain reduction): (PS + 6 2%L -)
¢ Declined to participate

Positive DDB (> 80% pain
(PS—y 2%L +)

reduction):

Randomized ¥

Excluded: Reductions on VAS > 30%

v

[ Allocation

Genicular Nerve Pulsed Radiofrequency
(Real)

Genicular Nerve Pulsed Radiofrequency
(Sham)

[ Follow-Up

First follow up: after 15 month *

v

Second follow-up: 3 month *

VAS 2 baseline assessment

A

First follow up: after 15t month *

A 4

Second follow-up: 3 month

VAS 2 baseline assessment

Modify analgesic treatments <

Third follow-up: 6" month *

A

Third follow-up: 6 month *

The end of follow up: 12" month *

The end of follow up: 12" month *

Figure 1 Trial flow. The study trial flow is described, indicating the patient selection process, treatment, and follow-up.

TVisual analogue scale, Western Ontario and McMaster Universities Osteoarthritis Index, Goldberg Anxiety and Depression
Scale, and medication use are measured on each follow-up visit. VAS, Visual analogue scale. ¥Reductions on VAS scale >30%
from baseline levels excluded in the Pulsed Radio frequency procedures. *Double Diagnostic Block (DDB): randomised to
physiological Saline (PS) or 2% Lidocaine (2%L). First block with PS (+) or 2%L (-), excluded. Second block with 2%L (-) or PS
(+), excluded. 3rd month follow-up VAS > baseline assessment, modifies analgesic treatments.

arthroplasty should be considered for patients with signifi-
cant symptoms and/or functional limitations associated with
a reduced health-related quality of life, despite conservative
therapy. However, there are some fragile patients who are
at high risk during surgery and other patients who are not
willing to undergo surgery. Because the number of patients
will increase as the population ages, alternative approaches
to alleviate their joint pain other than conventional treat-
ments are necessary. Recently, GN ablation with conventional
radiofrequency (CoRF) has been used in the management
of OA-related knee pain.” The tissue is heated grossly by elec-
trical energy dissipation, and it is the tissue heating that leads

to localised destruction of the neural tissue and consequent
interruption of neural signalling. A variation of CoRF, pulsed
radiofrequency (PRF) is often effective without raising the
average target tissue temperature above 42°C, which has
been traditionally been thought to be below the irreversible
tissue destruction threshold (ie, the heat-lesion threshold) of
45°C-50°C.° Radiofrequency (RF) treatments on the knee
joint have the potential to reduce pain from OA.”

As opposed to the traditional approach under fluo-
roscopy, ultrasound allowed the visualisation of neuro-
vascular bundles, soft tissue structures and, presumably,
more accurate nerve identification.®
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The recommendations for PRF as a treatment of
patients with OA knee pain are debated until randomised
controlled trials with long-term follow-up confirm the
results of current studies.

The purpose of this study is to determine if patients
with chronic painful knee OA experience meaningful and
long-term improvement in pain, function and analgesic
use after ultrasound-guided PRF of the GNs following a
double diagnostic GN blocks.

Aims

The primary outcome will be the change from the base-
line of the VAS for pain at the completion of treatment
at 12 weeks. Secondary variables to be considered are
the following: the change in the secondary efficacy
variables from the baseline of the scores for the Gold-
berg Anxiety and Depression Scale (GADS), changes
in pain medication use, changes in pain assessment,
functional capacity and stiffness (Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC)
subscales) and visual analogue scale (VAS) pain scores
measured at 1 month, 3 months, 6 months and 1year
after treatment.

Hypothesis

The primary hypothesis is that ultrasound-guided PRF
of the GNs will mitigate pain and improve function as
compared with placebo.

METHODS AND ANALYSIS
Study design and setting
This study proposes a randomised, double-blind, place-
bo-controlled, pretest and post-test, parallel design clin-
ical trial, which conforms to the Standard Protocol Items
for Randomized Trials recommendations,9 Consolidated
Standards of Reporting Trials guidelines10 (figure 1)
and OARSI Clinical Trials Recommendations."'
Approximately between 3000 and 4000 patients visit
the Pain Unit at Son Llatzer University Hospital each
year, of which 5% are diagnosed with chronic knee pain.
This means that in our clinic 150-200 patients with
chronic knee pain are treated each year. To increase
the amount of eligible patients for our trial, hospi-
tals and general practitioners in our region we will be
approached to help recruit potential participants. The
eligibility of prospective participants will be determined
by a researcher who is not involved in the assessment or
treatment of the participants.

Inclusion criteria

Eligibility requirements will include the following:
patients of either sex with primary OA of one or both
knees fulfilling diagnostic criteria for OA knee laid
down by American College of Rheumatology,12 Kell-
gren-Lawrence (radiologic criterion) score of at least 2
with chronic knee pain with pain intensity of at least 4
out 10 on the VAS on most or all days for more than

3 months, resistant to conventional therapy including
non-steroidal anti-inflammatory drugs, opioids, muscle
relaxants, oral steroids, physical therapy and intra-artic-
ular injection. In patients with bilateral knee OA, the
most painful side will be studied.

Exclusion criteria
Patients with any of the following will be excluded
from the study: patients with secondary OA of knees
(ie, rheumatoid arthritis or gouty arthritis); any knee
treatment with steroids, methotrexate or azathioprine;
previous RF ablation treatment for similar symptoms;
intra-articular knee corticosteroid or hyaluronic acid
injection in the past 3 months; active systemic or local
infections at the site of proposed needle and electrode
placement; coagulopathy or other bleeding disorder;
cognitive deficit; unstable medical or psychiatric illness;
or previous knee joint replacement surgery.

The use of analgesic medicine will be allowed at any
time during the study.

Randomisation

Each eligible patient will be randomised twice (the rando-
miser will be otherwise uninvolved in the study):

» double diagnostic block. Patients will be assigned to
one of two groups: ‘physiological saline first block’
or ‘2% lidocaine first block’. A random number
list generated by SPSS statistical software V.18.0
(balanced for each six cases per study branch) will
be used for the allocation to each group. Researchers
from the statistical centre will send the randomised
list in a numbered, sealed and opaque envelope to
the researcher responsible for participant recruit-
ment and group assignment: starting with a sham and
ending with a positive versus starting with a positive
and ending with a sham.

RF group. Patients with a double positive response will
be included in the PRF procedures. A computer-gen-
erated randomisation list will allocate patientsin a 1:1
ratio to ultrasound-guided real genicular nerve pulsed
radiofrequency (real GENPRF) or ultrasound-guided
sham genicular nerve pulsed radiofrequency without
active treatment (sham GENPRF) groups. Randomi-
sation is stratified by OA severity using Kellgren-Law-
rence grade (2 and 3 vs 4) using random blocks of size
2,4 and 6.

Concealment of allocation

The patient codes of the double-blind study will be placed
in numbered, sealed and opaque envelopes. Researchers,
personnel performing the interviews, statisticians and
participants will be blinded to patient allocation. The
sequence generation will be prepared by a statistician,
and the envelopes will be prepared by an external investi-
gator not involved in the trial.

Blinding
All clinical assessments will be conducted by an assessor
blinded to treatment allocation. Any occurrence of
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unblinding of the assessor will be recorded with its reason
and reported along with the trial’s results. The researcher
executing and supervising the treatments will be blinded
to the group allocation. Group allocation will be imme-
diately unblinded if deemed necessary by the chief inves-
tigator in the case of serious adverse events potentially
related to the study.

Interventions
Study procedures are as follows (table 1).

Trial objectives will be explained, and any questions
or doubts with respect to the study will be resolved to all
eligible participants. Patients will be informed that they
will be receiving a new technique based on RF for knee
pain treatment and that they will be allocated to either
active or sham treatment (with a strict 50% probability),
one will be followed treatment with real PRF and the other
will be followed treatment with sham PRF. The necessity
of a double diagnostic block for testing the benefits for
the RF treatment will be informed. Long-term benefits
of treatment will be informed to control patients’ expec-
tations and to reduce drop outs. A researcher who is
not involved in the assessment or treatment will obtain
informed consent from the participants before under-
going any examination or study procedure and will then
be assigned a unique sequentially numbered study identi-
fier according to the order in which he or she is enrolled
in the trial.

Baseline visit (first visit)

Once eligibility has been confirmed and informed
consent has been obtained, a baseline assessment will
be undertaken. At the baseline assessment appointment,
the researcher will further explain the study and answer
any questions. After clinical and radiological assessment,
comorbidities, age, gender, body mass index, duration of
knee OA symptoms, medication use, previous treatment
and surgery for knee OA will be obtained at baseline.
Neuropathic Pain Diagnostic Questionnaire, the Spanish
version validated by Perez et al,'® will estimate the prob-
ability of neuropathic pain (recent studies suggest that
neuropathic mechanisms involved in joint pain'?).

» Opverall average knee pain intensity over the last month
will be assessed by a continuous scale comprised of
a horizontal line, anchored by ‘no pain’ (score of 0)
and ‘worst imaginable pain’ (score of 100 (100 mm
scale)). (VAS pain intensity score)

Self-reported knee pain and difficulty with physical
function will be measured using WOMAC Index (the
Spanish version validated by Escobar et al)."”
Analgesic medicine use will be obtained with a ques-
tionnaire elaborated according to the European
Health Interview Survey (EUROHIS) recommenda-
tions.'® Subjects will be asked (1) about the prescrip-
tion medicine their general practitioner may have
prescribed for them (‘Have you taken any pain medi-
cine prescribed by your general practitioner?’) as well
as any medication not prescribed by their general

practitioner (‘Have you taken any pain medicine not
prescribed by your general practitioner’) and (2)
whether their prescribed and non-prescribed pain
medication use has increased or decreased.

Levels of depression and anxiety will be measured with
the GADS. The Sganish version validated by Montén
et alwill be used.'

Diagnostic block visit (second visit)

Between 7 and 10 days since baseline visit, the eligible
patients will be randomised, using a computer-gener-
ated randomisation schedule, to undergo diagnostic
GN block with local anaesthetic or physiological saline
(figure 2). Under sterile conditions and appropriate
monitoring, the patient will be placed in a supine posi-
tion on a table and the knee slightly flexed with a pillow
under the popliteal fossa. To find the GNs exact location,
the genicular arteries are used as landmarks because they
share the same trajectories as the GNs. Other important
landmarks are the femoral and tibial cortical surfaces
because of their close topographic relation to the genic-
ular neurovascular bundles (figure 3). GNs consist of six
branches: superior lateral (SL), superior medial (SM),
middle, inferior lateral (IL), inferior medial (IM) and
recurrent tibial GN. The targets in this study include the
SL, SM and IM. These three branches are easily acces-
sible by percutaneous approach. They lie on the surface
of bone at the confluence of the femur with the medial
and lateral epicondyles and the confluence of the tibia
with the medial epicondyle. The IL genicular nerve is not
target due to concerns about inadvertent injury to the
common peroneal nerve that lies in close proximity at the
neck of the fibula. A 10 cm long, 21-gauge needle (Stimu-
plex, B. Braun Medical, Bethlehem, Pennsylvania, USA)
connected to nerve stimulator (0.5 mA, 0.1 ms and 2Hz)
will be advanced towards the target nerve. When needle
is judged to be adequately placed by ultrasound, the
current intensity (mA) will be reduced to assure no motor
response present at <0.2mA. Then 2mL of 2% lidocaine
or physiological saline will be injected, in adequate
spread, in the desired tissue plane, with an injection resis-
tance normal. The procedure will be repeated at each
targeted site.

Block assessment (third visit)

Aresearcher calls the patient to assess the VAS pain inten-
sity between 2 and 3hours after procedure. Responses
will be recorded as positive if the participants experience
a decrease in numeric pain scores of at least 80% with
2% lidocaine or no response with physiological saline.
Patients with a positive response will be given a new
appointment in a week. Patients with a negative response
will be excluded.

Diagnostic block visit (fourth visit)

Between 15 and 20 days since baseline visit, patients with
a positive response in the first diagnostic block will be
made a second diagnostic block with physiological saline
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[Diagnostic nerve blocks ]
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2% Lidocaine
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Lidocaine Saline

Negative | | Positive | | Negative ‘ | Positive |

‘ Negative | ‘ Positive |

| EXCLUDED | ‘ INCLUDED | | INCLUDED | | EXCLUDED ‘

Figure 2 Flow chart showing progression in diagnostic
nerve blocks.

if they received 2% lidocaine in the first block or 2% lido-
caine if they received physiological saline. This second
diagnostic block will be undergone the same procedure.

Block assessment (fifth visit)

Same assessment protocol as after the first diagnostic
block. Patients with a double positive response will be
included in the PRF procedures.

RF visit (sixth visit)

One month since the baseline visit, the patient will
be reviewed. First of all, the interviewers will repeat
the assessments for pain level. Patients with a signifi-
cant reduction in VAS pain scores from baseline levels

— 4

Superior Medial

p Superior Lateral
Genicular Nerve ’ {

Genicular Nerve

Inferior Medial
Genicular Nerve

Figure 3 Genicular nerves location.

8

(reductions on VAS scale of at least 30% reduction to be
moderately clinically meaningful'®) will be excluded in
the PRF procedures.

Patients included will be randomly assigned again to
receive sham GENPRF (sham GENPRF group, n=71) or
real GENPRF (real GENPRF group, n=71) using another
computer-generated randomisation schedule. The rando-
misation sequence will be concealed throughout the
study from both the study patients and the investigator
who will be an independent physician from the outpa-
tient pain clinic.

Real RF group

Under sterile conditions and appropriate monitoring, the
patient will be placed in a supine position on a table and
the knee slightly flexed with a pillow under the popliteal
fossa. Skin and soft tissues will be anaesthetised with 1 mL
2% lidocaine. Before needle insertion, the patient’s IM,
SM and SL GN branches will be identified under ultra-
sound guidance. RF needles and probes will be advanced
to each of the target nerves under ultrasound guidance.
A 10cm 22-gauge RF cannula with a 10 mm active tip RF
(Model SL-S1010-22, NeuroTherm, Croydon Surrey, UK)
will be employed for the technique. A 50 Hz frequency
sensorial stimulation will be applied with a threshold
of <0.5mA to identify the nerve position, the current
intensity (mA) will be reduced at <0.2mA. During the
sensorial stimulation, the patients will be asked if they
feel tingling, pain or discomfort inside the knee. The
RF probe will be maintained in place until one of those
feelings is elicited. In order to avoid inactivating motor
nerves, the nerve will be tested for the absence of fascic-
ulation in the corresponding area of the lower extremity
on stimulation of 0.5 mA at 2Hz. with an impedance
value between 300 and 700 ohms, when needle is judged
to be adequately placed by ultrasound, the current inten-
sity (mA) will be reduced at <0.2mA. Lidocaine (1 mL of
2%) will be injected before activation of the RF gener-
ator (Neurotherm NTI1000 radiofrequency generator,
NeuroTherm). The RF electrode will be then inserted
through the cannula, and RF lesions will be generated by
applying PRF treatment (current of 2Hz at 40 volts with
20 ms active and 480 ms silent periods) to the IM, SM and
SL GN branches for 8 min each GN branch, whereby the
temperature was below 42°C."

Sham RF group

Control patients will undergo the same procedure. The
sensorial and motor stimulations will be applied too. RF
lesions will be simulated without applying pulsed RF treat-
ment to the IM, SM and SL. GN branches for 8 min each
GN branch and the temperature of the electrode tip was
not raised.

First, 3rd and 6th month visit since RF (7th, 8th and 9th visit)

Two, 4 and 7months since baseline, the assessments for
pain level, analgesic consumption, WOMAC scale, adverse
events and the GADS will be repeated. The interviewers
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will also note RF-related adverse effects or complications
observed either by the participants or by the interviewers.

The type of treatment that the patient believes he
or she is receiving (blinding test) will be asked in the
first appointment after RF (seventh visit). If 3rd month
follow-up, since RF, VAS pain intensity=baseline assess-
ment, the analgesic treatments will be modified.

Twelfth month visit since RF (10th visit)

Thirteen months since baseline, at study completion,
questions related to patient satisfaction with the treat-
ment received, and their expectations for improvement
will also be included in the questionnaires.

Outcomes

The primary outcome measures will be the change from
the baseline of the VAS for pain at the completion of
treatment at 12 weeks.

Secondary variables to be considered are the following:
the change in the secondary efficacy variables from the
baseline of the scores for the GADS, changes in pain
medication use, changes in pain assessment, functional
capacity and stiffness (WOMAC subscales) and VAS pain
scores measured at 1 month, 3 months, 6 months and
lyear after treatment.

Adverse events

Any adverse events will be monitored and reported by
researchers at each visit since double diagnostic block.
All expected and unexpected adverse events potentially
related to the study will be monitored, and their prog-
ress will be recorded until resolution. The physicians will
decide whether trial participation should be discontinued
or not based on these reports.

Sample size

A total of 142 patients will be necessary (71 subjects for
each treatment group) to detect differences between
groups of at least 30% in the pain perception assessment
according to VAS pain intensity (scale of 0-100mm).
Accepted values will be for an alpha risk of 0.05 and
beta risk of less than 0.2 in a bilateral contrast as well
as a value of 2.5 for the SD (size effect of 0.75)." It is
assumed that 20% of the trial patients will be lost to attri-
tion. Patients will be included in the study by case-con-
secutive, non-probability sampling after responding to a
recruitment visit to the Pain Clinic, then if they sign an
informed consent form, they will be allocated randomly
into one of the treatment groups.”

Statistical analysis
Analysis population
The primary analysis will be conducted on all outcome
data obtained from all participants as randomised and
regardless of protocol adherence, that is, intention-to-
treat analysis.

Continuous normally distributed variables will be
presented by their mean and SD, or as medians and
their IQR, if not normally distributed. Categorical

variables will be expressed as counts (n) and percent-
ages (%). Intergroup comparisons at baseline will be
examined using independent samples t-test or Mann-
Whitney U test (continuous variables) and y* or Fisher’s
exact test (categorical variables). Intragroup differences
(between baseline and 3 months; between baseline and
lyear) will be analysed using paired samples t-test or
Wilcoxon signed rank paired test (continuous variables)
and McNemar test (dichotomised variables). Intergroup
comparisons at 3months and at 1year will be evaluated
using analysis of covariance and Fisher’s exact test after
adjusting changes in categorical and continuous vari-
ables for baseline values. The relationship between each
possible predictor variables at baseline and VAS change
at 3months and at lyear will be assessed by Pearson/
Spearman (continuous data) and point-biserial (dichot-
omic data) correlation coefficients. Baseline predictors
of VAS reduction at 3months and at 1 year will be identi-
fied with multiple linear regression models. Analysis will
be performed using stepwise and backward method for
all models.

An interim analysis will be performed on the primary
endpoint when 100% of patients have been randomised
and have completed the 3-month follow-up. The
interim analysis will be performed by an independent
statistician, blinded for the treatment allocation. The
statistician will report to the Research Ethic Committee
of the Balearic Islands (RECIB). The RECIB will have
unblinded access to all data.

A two-tailed p value <0.0294will be considered statis-
tically significant after adjusting according Pocock’s
method®' for interim analysis. Statistical analyses will be
performed using SPSS V.18.0.

Data collection, management and monitoring

The data will be collected by means of a case report
form (CRF) specially designed for the study written by
the researchers and outcome assessors and then will be
entered into electronic database hosted at the Son Llatzer
University Hospital on the research computer server.
Any paper study records will be kept in locked storage
cabinets. All electronic participant study records will be
stored in the password-protected computer study data-
base accessible to the researchers only.

Entry and coding of clinical data and data manage-
ment and reporting will be conducted by the clinical
data manager. In accordance with European Legislation,
all the documentation should be retained for at least 25
years after completion or discontinuation of the trial, as
per the new Clinical Trials Regulation EU N° 536,/2016.

This study will be monitored by the Research Ethic
Committee of the Balearic Islands. During the study
period, the clinical research associate will monitor
written informed consent documents, recruitment status,
protocol compliance and overall trial progress, data
quality, timeliness of data collection, treatment adminis-
tration and other relevant trial aspects and processes.

Mata J, et al. BMJ Open 2017;7:€016377. doi:10.1136/bmjopen-2017-016377

* (s3gv) Jnaladns juswaublasug
| 8p anbiyde.bol|qig sousby 1e 5Zoz ‘g aunr uo /woo fwg uadofwg/:dny woiy pspeojumoq "LT0Z J8GWSAON € UO //€9T0-/T0Z-uadolwa/9eTT 0T st paysiiand 1s.i) :usdo rING

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


http://bmjopen.bmj.com/

Open Access 8

DISCUSSION

The effect of GN ultrasound-guided PRF treatment of
OA knee pain, selected after repeated diagnostic blocks,
will be investigated in this study. Effectiveness indica-
tors should be the relief of pain, stiffness and functional
disability of the knee and a reduction in medication use.

RF is a type of alternate current that creates heating the
target tissues by providing friction between the molecules;
thus, a thermal lesion is formed by the heat generated
from this current.” RF has been used to treat a variety
of pain conditions such as trigeminal neuralgia, cervico-
genic headaches and spinal pain.23_25

Choi et al described fluoroscopically guided CoRF
neurotomy of the sensory nerves (GNs) supplying the
knee joint. The findings of the study showed that there
was a significant improvement in pain and satisfaction in
the RF treatment group.” The GNs are sensory branches
of the tibial, common peroneal and obturator nerves.
They provide innervation to the capsule of the knee
joint, as well as to the intra-articular and extra-articular
ligaments.26

A recent anatomic studies in cadavers on innervation
of the knee®?” supports the methodology used by Choi
et al” who targeted IM, SM and nerves on the SL aspect
of the knee joint accompanying genicular vessels because
of their proximity to bony structures (junction of the
metaphyseal and epiphysial parts of the femur and tibia).
The IL genicular nerve is not targeted due to concerns
about inadvertent injury to the common peroneal nerve
that lies in close proximity at the neck of the fibula.

Use of prognostic nerve blocks at the site of pain
generators has generated debate in the interventional
pain community.28 Pain arising from the knee joint is
often complex. Nerve blocks with local anaesthetics are
frequently used to confirm a joint as the primary pain
generator, in predicting the success of RF treatments. A
threshold of 80% reduction in pain after diagnostic GN
block with 2% lidocaine is used. This protocol is more
stringent than that which has been previously reported by
Choi et al. Eighty per cent or greater relief from diagnostic
blocks is associated with high accuracy in predicting treat-
ment success.”

Controlled blocks are recommended because of a
25%—41% false-positive response when using only single
blocks.™ It is logical to suggest that ablative RF treatments
should be preceded by nerve blocks with local anaes-
thetics to better prognosticate the likelihood of success
and to allow patients to experience temporarily a partly
denervated knee joint, but there is no evidence-based
algorithm established that provides a means of properly
selecting which patients would benefit from genicular
nerve RF. The general consensus is to start by diagnostic
blocks.

A variation of CoRF, PRF is the technique whereby
RF oscillations are gated at a rate of pulses per second
(cycles per second, defined as a hertz (Hz)). Current of
2 Hz means two cycles per second (with 20 ms active and
480 ms silent periods per cycle). PRF uses RF current

in short (20 ms), high-voltage bursts (with amplitude of
45 V); the ‘silent’ phase (480 ms) of PRF allows time
for heat elimination, generally keeping the target tissue
below 42°C: the signal amplitude (volt) or the pulse
duration are often modified. PRF also appears to be a
relatively safe procedure. Unlike CoRF, which is associ-
ated with neuritis-like reactions, motor deficits and the
risk of deafferentation pain, PRF seems to have few side
effects.

The use of ultrasound-guided GN block offers advan-
tages over fluoroscopically guided techniques: the excel-
lent soft tissue imaging, which enables the use of soft
tissue structure as landmarks other than bony landmarks,
and the visualisation of neurovascular bundles and identi-
fication of the nerves are the most important ones beyond
the advantage of no ionising radiation.”

PRF has been performed in the above-mentioned CoRF
applications, in peripheral joints and in other neuro-
pathic syndromes. Pulsed RF appears to have genuine
biological effects in cell morphology, synaptic transmis-
sion and pain signalling, which are likely to be tempera-
ture independent.”'

The use of PRF to treat mechanical pain is contro-
versial because there are no controlled clinical trials
demonstrating efficacy. The long-term effects of PRF on
periarticular nerves have not been studied, but the publi-
cations on PRF treatments of major nerves for knee pain
reported significant analgesic benefit at 10 days—6 months
following the interventions.”’ ** %

To the best of our knowledge, the study of Kesikburun
et al,’® a preliminary report, is the first study of ultra-
sound-guided genicular nerve PRF treatment in patients
with OA-related knee pain. The number of participants
was limited, the lack of a control group (no double-blind
controlled study) and the fact that long-term effect of
pulsed RF treatment was not evaluated are limiting factors
of this study.

To conclude clinical recommendations for ultra-
sound-guided PRF as a treatment for severe knee OA
should not be written until high-quality (randomised
controlled) clinical studies confirm the results and
address the safety aspects. In this article, we combine all
of the methodological suggestions, attempting to mini-
mise the biases that may result from study design: the
number of patients recruited is sufficient to achieve the
significant differences, treatment number, long-term
treatment, blinding method (from recruitment), patient
perception assessment of the type of technique used
before and after treatment, the objective and subjective
assessment of the technique and sham without applying
PRF treatment.

The purpose of this study is to determine if patients
with chronic painful knee OA experience meaningful and
long-term improvement in pain, function and analgesic
use after ultrasound-guided PRF of the GNs following a
double diagnostic GN blocks (2% lidocaine and physio-
logical saline solution).

8

Mata J, et al. BMJ Open 2017;7:e016377. doi:10.1136/bmjopen-2017-016377

* (s3gv) Jnaladns juswaublasug
| 8p anbiyde.bol|qig sousby 1e 5Zoz ‘g aunr uo /woo fwg uadofwg/:dny woiy pspeojumoq "LT0Z J8GWSAON € UO //€9T0-/T0Z-uadolwa/9eTT 0T st paysiiand 1s.i) :usdo rING

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


http://bmjopen.bmj.com/

8 Open Access

Trial status

The trial is currently in the recruitment phase. Partici-
pant recruitment is started in March 2017 and expected
to end in December 2017.

Ethics and dissemination

All of the participants will be recruited through voluntary
participation, and written informed consent forms from
all trial participants will be obtained by researchers in
accordance with the Declaration of Helsinki.*” Trial partic-
ipation may be terminated during the trial at any time
through voluntary refusal to continue or in cases of signif-
icant clinical adverse event as judged by the researchers.
Participants suffering from trial-related problems or
adverse events may be administered medical treatment
for compensation. Modifications of the study protocols
will be publicly accessible via the US National Institutes
Health Clinical Trials Registry, Clinical Trials.gov. (Trial
number: NCT02915120). JM and BH will conduct the
data management procedures. JM, chief investigator of
the study, will have access to the final trial dataset and
will be responsible for ensuring that the analysis plan
will be remain consistent with the version of the protocol
approved by the ethics committee. Dissemination of
results will include conference presentations and publica-
tions in peer-reviewed journals. Research participants will
receive a summary of the results of the completed study.
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