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ABSTRACT

Objective: To study the efficacy of radiofrequency ablation for treating pain in patients with advanced knee osteoarthritis.
Study Design: Quasi-experimental study.

Place and Duration of Study: Pain Clinic of Armed Forces Institute of Rehabilitation Medicine Rawalpindi, from Sep 2019 to
Feb 2020.

Methodology: Patients of more than 50 years of age, with grade III and IV Kellgren-Lawrence grades of knee osteoarthritis and
at least a score of 4 for three months on the numerical rating scale were included in the study. Measurements were taken on
the numerical rating scale and Western Ontario and McMaster universities osteoarthritis index before and four weeks after
fluoroscopy-guided radiofrequency ablation of three genicular nerves around the knee joint.

Results: Fifty patients (mean age: 62 + 6.5 years) were included in the study. The median numerical rating scale scores before
and after intervention were 9 (Interquartile range: 7-10) and 5 (Interquartile range: 2-8), respectively (p<0.001). The mean
Western Ontario and McMaster universities osteoarthritis index scores before and after intervention were 76.7 + 13.4 and 50.3
* 18, respectively (p<0.001). No complications were reported. The reduction in numerical rating scale, Western Ontario and
McMaster universities osteoarthritis index scores after the intervention were significantly better in females than in males
(p=0.023 and p=0.012 respectively); however, no significant change was observed for the right and left knee or grades of knee
osteoarthritis (p>0.05).

Conclusion: Radiofrequency ablation of genicular nerves around the knee joint significantly improves pain, stiffness and body
function in patients with advanced knee osteoarthritis and results are better in women.
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INTRODUCTION

Osteoarthritis (OA) knee is among the most com-
mon diseases, primarily affecting the elderly popula-
tion.! Its prevalence has increased significantly over
the last decades and it continues to rise, to some extent,
because of increasing life expectancy and the rising
incidence of obesity and other risk factors.? Knee OA
is a significant contributor to pain in advanced age.
Across the globe, knee pain affects 250 million people.3
Chronic knee pain leads to disability, psychological
distress and impaired quality of life.

Various conservative treatments are offered to the
patients with chronic knee OA, including oral analge-
sics, visco-supplementation, intra-articular Corticoste-
roid and platelet-rich plasma injections, herbal medici-
nes, nutritional supplements, massage, acupuncture,
homoeopathic medicines, manipulation, faith healing
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and prolotherapy.>® Even after these measures, many
patients continue to experience refractory pain in their
knees. Total knee arthroplasty may be an effective sur-
gical choice in cases where conservative treatments fail
to respond. However, surgery can result in augmented
morbidity and mortality among patients with chronic
knee OA and its indications are limited in high-risk
patients with comorbidities.® Moreover, not all the pat-
ients are suitable for total knee arthroplasty because of
their young age, high body mass index, or medical
comorbidities.”

Due to the lack of appropriate treatment options,
alternative methods for treating knee pain resulting
from OA are required. A relatively new alternative is
radiofrequency ablation (RFA) of the genicular nerves.
Genicular nerves are the branches of the tibial, com-
mon peroneal and obturator nerves. These nerves pro-
vide innervation to the knee joint capsule, along with
intra-articular and extra-articular ligaments. This tech-
nique nurtures considerable interest as an effective
intervention to alleviate knee pain, particularly in
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patients with knee OA. RFA of the genicular nerves
appears to be safe and effective for treating intractable
knee OA pain, according to several studies.810 A diag-
nostic genicular nerve block (GNB) with local anaes-
thetic is performed before RFA of genicular nerve and
successful response to GNB is considered a supporting
indication for RFA of the genicular nerves.

In Pakistan, RFA of the genicular nerves for
knee OA is practised in approximately 8-9 centres in
Islamabad, Rawalpindi, Lahore, and Karachi. The data
regarding different procedures in these centres is still
not available in the literature. In this study, we wanted
to share our experience regarding the efficacy of RFA
in reducing morbidity associated with advanced knee
OA. The comparison of the effect among gender, gra-
des of knee OA based on Kellgren-Lawrence (KL)
radiological classification of knee OA and right versus
left knee were secondary objectives of the study.

METHODOLOGY

A quasi-experimental study was conducted at the
Pain Clinic of Armed Forces Institute of Rehabilitation
Medicine Rawalpindi Pakistan, from September 2019
to February 2020. After obtaining approval from the
Institutional Ethics Committee (IERB Approval
Certificate Number: AFIRM-Trg/18), we consecutively
included the patients.

Inclusion Criteria: Patients with age more than 50
years, of both genders with painful knees who fulfilled
the diagnostic criteria for knee OA of the medial tibio-
femoral joint as defined by the American college of
rheumatology'! and had radiographic knee OA with
KL grade III-IV evaluated using weight-bearing anter-
oposterior (AP) X-rays of the tibio-femoral joint were
included in the study.

Exclusion Criteria: Patients with acute knee pain,
sciatica, previous knee surgery, other connective tissue
diseases affecting the knee joint, extreme neurological
or psychiatric conditions, steroid or hyaluronic acid
injection treatment in the past three months and use of
anticoagulant medications and pacemakers were
excluded from the study.

A sample size of 30 was calculated using the web-
based sample size calculator (Available at https://
www.enterprise-development.org/measuring-results-
the-dced-standard/sample-size-calculator/) while
keeping 95% confidence level, a minimal detectable
difference of “1” and a range of “0-5” for the parameter
endpoint taken as reference from the previous study.!?

The study parameters were the numerical rating
scale (NRS),® score and the Western Ontario and
McMaster universities osteoarthritis index (WOMACQC)
score.* NRS was used to evaluate pain in a score range
from 0-10. For inclusion criteria, we enrolled individ-
uals with NRS scores of more than 4/10 that persisted
most of the days for more than three months.

The WOMALC is a validated and widely used set
of questionnaires to evaluate the condition of patients
with OA of the knee and includes questions regarding
pain, stiffness and physical functioning of the joints. It
measures five items for pain (score range 0-20), two for
stiffness (score range 0-8), and 17 for physical function
in daily life (score range 0-68).15 Physical functioning
issues include daily tasks such as using a staircase,
standing up from a sitting or lying position, standing,
leaning, walking, getting in and out of a vehicle, shop-
ping, taking on or off socks, lying in bed, entering or
leaving a bath, sitting and heavy and light domestic
chores. The assessments were conducted before the
procedure and six weeks after the procedure. The
WOMAC was administered in the form of a written
proforma. For the assessment, the individuals who
could read, understand and reply to the questions
were encouraged to fill out the proforma themselves.
However, for those who could not read, understand or
answer the questions, the questions were translated
into the language they understood by the primary
investigator and the proforma was filled by the
investigator.

All the patients consented formally for inclusion
in the study. Under aseptic conditions, to relieve pain,
patients were put in a supine position on a fluoroscopy
table with a pillow underneath the popliteal fossa. The
accurate AP fluoroscopic view of the tibiofemoral joint
was taken. Skin and soft tissues were anaesthetised
with 1 mL of 1% preservative-free Lignocaine. A diag-
nostic block was performed in three genicular nerves
during the first visit, namely superior medial, superior
lateral and inferior medial with 0.25% Bupivacaine
Hydrochloride injection. Patients who reported 50%
relief in pain for at least two hours were considered
suitable candidates for RFA. On the next day, RFA was
conducted. A 10-cm, 22-gauge RFA cannula was used
for the procedure with an active tip of 10mm. Sensory
stimulation at 50 Hz was undertaken under proper
fluoroscopic guidance to determine the location of the
nerves. The threshold needed for sensory stimulation
was <0.6 V. Motor stimulation was tested on stimula-
tion of up to 2.0 V at 2 Hz for lack of fasciculation in
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the corresponding region of the lower extremity.
Before triggering the RFA generator, Lignocaine (2mL
of 1%) was injected. Lesions were performed at 80°C
for the 90s for each genicular nerve. After six weeks at
the same clinic, the patients were asked for a follow-
up. Complications after the procedure and adverse
effects such as pain, swelling, hematoma and motor or
sensory deficits were notifiable.

The findings were recorded and analysed using
Statistical Package for Social Sciences version 20.0.
Quantitative data was presented as mean and standard
deviation for normally distributed variables and as
median and interquartile ranges for variables with
non-normal distribution. The qualitative data was pre-
sented as numbers and percentages. The NRS and
WOMAC scores were evaluated for normality using
the Shapiro Wilk test. WOMAC scores were distribu-
ted normally while NRS scores, the difference between

males. The mean age of the patients was 62 * 6.5 years
(range: 50-74 years). Twenty patients were in grade-III,
while 30 were in grade-IV of knee OA based on KL
classification. In 23 (46%) patients, the right knee was
intervened, while in 27 (54%) patients left knee was
intervened. The median NRS score before RFA was 9
(Interquartile range: 7-10) and the median NRS score
after RFA was 5 (Interquartile range: 2-8) (p<0.001).
The mean WOMAC score before RFA was 76.7 + 13.4
and the mean WOMAC score after RFA was 50.3 £ 18
(p<0.001). No complications in the area of the proce-
dure was encountered in any patient, such as persis-
tent pain, infection, swelling, excessive bleeding, ther-
mal injury or sensory or motor failure.

On comparing parameter scores in different
subgroups, there were a significant reduction in NRS
scores in males and females, right and left knees, and
grade III and IV of knee OA p<0.001) (Table-I).

Table-I: Comparison of numerical rating scale score in gender, knee joints and categories of knee osteoarthritis based on

kellgren-lawrence classification.

Numerical Rating Scale score Numerical Rating Scale scores
Variables Before intervention After intervention p-value
Median | Interquartile Range Median | Interquartile Range

Gender

Male 9 7-10 5 3-8

Female 9 7-10 5 28 <0.001
Side of Knee Involved

Right 9 7-10 4 3-7

Left 10 7-10 6 28 <0.001
Grade of Knee Osteoarthritis

Grade III 8 7-10 4 2-6 <0001

Grade IV 9.5 7-10 5 3-8

pre-and post-intervention NRS scores and the diffe-
rence between pre-and post-intervention WOMAC
scores did not follow a normal distribution. The paired
sample t-test was used at baseline and six weeks after
injection to determine variations between the WOMAC
scores. Wilcoxon signed-rank test was used at baseline
and six weeks after injection to determine variations
between the NRS scores. The same tests were used to
compare results within subgroups based on gender,
the right or left knee involvement and grade of knee
OA based on KL classification. The Mann-Whitney U
test was applied for subgroups of males and females,
right and left knees and grade III and IV KL knee
OA categories. The p-value of <0.05 was considered
statistically significant.

RESULTS

There were 50 patients enrolled in the study.
Twenty-five (50%) were males and 25 (50%) were fe-

Similarly, there was a significant reduction in
WOMAC scores in males and females, right and left
knees, and grade III and IV of knee OA (All p<0.001) as
shown in the Table-II.

The mean reduction in NRS and WOMAC scores
after the intervention was significantly better in fema-
les than in males (p=0.023 and p=0.012, respectively).
However, the reduction in NRS and WOMAC scores
did not vary significantly among different sides (p=
0.362 and p=0.055, respectively) or grades of knee OA
based on KL classification (p=0.521 and p=0.165 res-
pectively) as shown in the Table-III.

DISCUSSION

In this study, we observed a significant reduction
in pain, stiffness and human functional ability measu-
red on WOMAC even in patients with grade III or IV
knee OA according to KL classification. We did not
observe any side effects related to the procedure.
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Table-II: Comparison of western ontario and mcmaster universities osteoarthritis index score in gender, knee joints and
categories of knee osteoarthritis based on kellgren-lawrence classification.

Western Ontario and McMaster Western Ontario and McMaster
. Universities Osteoarthritis Index Score Universities Osteoarthritis Index Score
Variables 5 - 3 . p-value
Before intervention After intervention
Mean * SD Mean + SD
Gender
Male 755 +14.9 548 +16.7 <0.001
Female 78 £12 457 +18.6
Side of Knee Involved
Right 749 £12.1 437 +17 <0.001
Left 783 +14.6 55.9+17.3
Grade of Knee Osteoarthritis
Grade III 68.8 +13.7 385+14.9 <0.001
Grade IV 82+10.6 582+15.6 ’

Table-III: Comparison of change in numerical rating scale and western ontario and mcmaster universities osteoarthritis index
scores in gender, knee joints and categories of knee osteoarthritis based on kellgren-lawrence classification.

Difference in Numerical Rating Difference in Western Ontario and Mc Master
. Scale score Universities Osteoarthritis Index Scores
Variables Interauartile p-value p-value
Median 1 Median Interquartile Range
Range
Gender
Male 3 1-6 22 5-44
Female 4 2-6 0.023 35 6-78 0.012
Side of Knee Involved
Right 4 2-6 26 8-78
Left 4 1-6 0362 22 5-48 0.055
Grade of Knee Osteoarthritis
Grade III 4 3-6 255 9-78
Grade IV 4 1-6 0.521 22 5-48 0165

In 2011, Choi et al,® originally identified the appli-
cation of RFA to the genicular nerves under fluoro-
scopic guidance. In their study, there was more than
50% relief in pain and improved physical function at
12 weeks without reporting any side effects. They used
an active tip 100 mm RFA needle and every 90s, a
nerve lesion was created at 70°C. Since then, many
investigators have reciprocated their studies and tried
different temperatures for different periods.?1011 We
used a 100 mm needle at 80°C for the 90s. Kirdemir et
al,l% documented significant improvements in the vis-
ual analogue scale (VAS) and WOMAC scores among
49 patients at 1, 4, and 12 weeks post-treatment in a
Turkish quasi-experimental study compared with pre-
treatment values. No side effect was reported by any
patient. Another Turkish quasi-experimental study by
Konya et al? found significant improvement in 48
patients regarding their VAS and WOMAC scores at 1,
3, and 6 months after RFA of genicular nerves of the
knee joint. All the patients had knee OA of stage III or
IV. However, in three cases, they reported non-serious
side effects. Hematoma and ecchymosis occurred in
two patients at the needle sites and transient paresthe-
sia around the knee joint was observed in one patient,

which settled without any treatment. It was also inter-
esting to note that the treated patients reported a
decline in their use of opioids and non-steroidal anti-
inflammatory drugs (NSAIDs) such that 66.7% discon-
tinued opioid use and 56.3% discontinued NSAIDs use
with statistically significant changes in the values
before the procedure and after the procedure (p<0.001).
Another Turkish randomised study compared RFA
and intra-articular injection of Morphine and steroid
combination while being scaled on VAS and WOMAC
scores.” A substantial decrease was observed in the
VAS score (p<0.001) in the RFA group after one and 3
months of the procedure compared to the intra-arti-
cular group. A significant improvement in WOMAC
scores (p<0.001) was observed only after one month. In
an American multicenter randomised controlled trial
with 63 subjects having grade II to IV KL knee OA and
chronic (26 months) knee pain, effects of RFA were
compared with intra-articular injection using NRS,
Oxford knee score, global perceived effect, analgesic
drug use and adverse events.!> At six months, the RFA
group had more favourable outcomes in NRS score
(4.9 £ 2.4 versus 1.3 + 2.2, p<0.001), Oxford knee score
(35.7 £ 8.8 vs 224 = 8.5, p<0.001), global perceived
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effect (91.4% vs 23.9%, p<0.001) and the mean change
in non-opioid medication use (p=0.02). There were no
significant adverse effects connected to the treatment.
Two other studies have also supported RFA as a
possible treatment for pain with knee OA or knee pain
persistent after arthroplasty.1617

The effects of RFA have rarely been studied for
longer terms, yet the available data suggest that the
effects generally start reducing after 3 or 6 months.
Qudsi-Sinclair et al,'8 noted that functional outcomes in
the intervened patients were most prominent between
the first and six months and declined towards the base-
line by 12 months. The decrease in knee pain peaked at
three months with no further improvement until 12
months. Santana Pineda et al,1° observed the effects of
ultrasound-guided RFA of the superior medial, supe-
rior lateral and inferior medial genicular nerves.
The proportion of participants with an improvement
of 50% or greater in pre-treatment VAS and WOMAC
scores were observed at 1, 6, and 12 months after the
intervention. It was noticed that there was a gradual
decline in the outcomes at 6 and 12 months. The appa-
rent reason for this phenomenon appears to be nerve
regeneration and growth.?0

RFA is a target-specific and safe mode of treat-
ment that can be provided as an outdoor procedure
in a short time without the requirement of excessive
sedation.’® Though the effects are not permanent,
the procedure can be readily repeated. Even if it may
involve some discomfort, it is still reasonable as a
significant reduction in pain and pain-related disability
is observed and the requirement for oral analgesics
decreases.

LIMITATIONS OF STUDY

The study did not involve a control group. Thus,
randomised, placebo-controlled trials with broader patient
groups from the Pakistani population and longer-term follow
-ups are required to register better the effective duration of
RFA and its long-term safety profile.

CONCLUSION

Radiofrequency ablation of genicular nerves around the
knee joint significantly improves pain, stiffness and body
function in patients with advanced knee osteoarthritis and
results are better in women.
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