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ABSTRACT

Introduction: Knee osteoarthritis (OA), a very common degenerative joint disease, is characteristically the effect of wear and tear of the cartilage,
menisci and finally bones of the knee. In our study we performed radio-frequency ablation of genicular nerves for treatment of early osteoarthritis
and measured the method's outcomes by comparing visual Analog Score (VAS) and Knee Injury and Osteoarthritis Outcome Score (KOOS) pre-
operatively and 6 months post-operatively. Materials and Methods: This study was a prospective study in department of orthopedics in GMERS
medical college and hospital Vadodara from January 2021 to July 2022 Results: VAS and KOOS improved significantly at six months follow-up
post radio-frequency (RFA) ablation procedure Conclusion: fluoroscopy-guided RFA of genicular nerves is a safe and effective intervention to
reduce pain and disability in patients with OA who did not respond well with pharmacological treatment.
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INTRODUCTION

Osteoarthritis of knee (OA) is usually an age-related degenerative
disease which leads to progressive degeneration of articular
cartilage'. The prevalence of OA is mostly observed in elderly people
and in due course might lead to disability."

Common clinical symptoms include pain in the knee, which is gradual
in onset and worsens with activity or prolonged rest intervals, stiffness,
more so in the mornings and swelling of the knee'

The treatment of patients with OA includes conservative modalities
like weight-loss™, physical therapy” and anti-inflammatory drugs™’.
More invasive approaches include intra-articular viscosuppl
ementation of hyaluronic acid " platelet rich plasma (PRP)’ or depot
steroid preparations’. Operative modalities for advanced OA include
joint preserving surgery like high tibial osteotomy (HTO) and joint
replacing surgeries like unicompartmental knee arthroplasty (UKA)
and total knee arthroplasty (TKA)™.

It is noticed that pain management options for OA range from
conservative treatment to surgical procedures. However,
pharmacological interventions are expensive, often ineffective, and
may lead to serious adverse events™"’. Although corticosteroids and
hyaluronic acid are the most frequently dispensed intra-articular
therapies, their tolerability and clinical efficacy remains debated’.
Also, these costly procedures are related to increased morbidity and
the outcomes are highly variable based on patient-selection”.

Despite these treatment options, patients with severe OA often suffer
from refractory pain and look for modalities other than surgical
intervention.

Interestingly, “radiofrequency ablation (RFA)” is a novel technique
used for treatment of a wide variety of cancers, cardiac arrhythmias,
and other numerous conditions", but it has recently gained popularity
in alleviating chronic pain in patients with musculoskeletal disorders
such as OA"”. This minimally invasive technique involves a high
temperature probe that targets specific nerves innervating the tissue of
interest.

RFA was first introduced in 2011 by Choi et al as an option for
management of pain in OA". It was further explored in subsequent
years. He investigated the efficacy of neurotomy with RFA. RFA was
used to ablate articular nerve branches (genicular nerves) and he found
it effective for relieving chronic OA pain". In our study, we attempted
to evaluate the efficacy of radio-frequency ablation for treating chronic
pain in early osteoarthritis of knee joint in the patients who visited for
conservative treatment. In addition to the conventional RFA method,
other modes of RFA for OA include pulsed and cooled RFA".

MATERIALSAND METHODS

Study Area

This study is a prospective observational study. It was conducted in
Department of Orthopedics, Gmers Medical College & Hospital,
Vadodara from January 2022 to July 2021.

Study Population consists of Patients with Knee Osteoarthritis
satisfying inclusion criteria admitted in indoor ward of Department of
Orthopedics.

All patients satisfying inclusion criteria were evaluated clinically and
radiologically.

Criteria Of Selection Of Patients

Inclusion criteria

40-60 years patient with early osteoarthritis (grade 1 and 2) and
symptoms of joint pain in one or both knee joints who did not respond
to conservative management for at least 3 months.

Exclusion Criteria

OA GRADE-III or more, acute knee injury, chronic knee infection,
previously operated knee, neurological pain, congenital deformity of
Knee, ipsilateral limb fractures, psychological overlay, unstable knee
joint.

Those who met the inclusion criteria were recruited into the study.
After explaining the procedure and methodology of the research and
obtaining written informed consent. Preoperative Evaluation was done
with Standard radiographs in Anteroposterior Standing and Lateral
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views were taken for confirmation of the diagnosis and also to classify
the Osteoarthritis.

The demographic status and pain measurement were done by using
visual analogue scale (VAS) as per the study of Huskisson'” and Knee
Injury and Osteoarthritis Outcome Score (KOOS) to predict Knee
Osteoarthritis as per Roos et al”, baseline evaluation was done
followed by 3weeks, 6 weeks and 6 months of Radio frequency
Ablation.

Procedure

The patient was placed supine on a table with the symptomatic knee(s)
at 30° flexion. After a skin wheal was created with 1-2 ml of 2%
lidocaine for superficial local anaesthesia, cannula was introduced at
sites to block the superolateral, superomedial and inferomedial
genicular nerves. The superolateral and superomedial genicular nerves
course through the respective concave transitions of the femoral meta-
diaphysis and femoral condyles. The inferomedial genicular nerve site
is found at the concave transition between the tibial plateau and
adjacent meta-diaphyseal shaft.

We used a fluoroscopic anteroposterior image to target the superior
lateral genicular nerve by advancing the 20-gauge, 3.5-in (8.9-cm)
cannula with a 10-mm active tip, percutaneously down to the junction
of'the femoral shaft and lateral epicondyle, contacting the bone.

Similarly using the fluoroscopic AP image, superomedial genicular
nerve is targeted, percutaneously advancing the cannula to the medial
aspect of the distal femoral diaphysis approximately 1 cm anterior to
the adductor tubercle until the bone is contacted. Using the
fluoroscopic AP view, we targeted the inferomedial genicular nerve by
advancing the cannula percutaneously to the proximal tibial diaphysis,
along the margin of the medial tibial condyle, until the needle
contacted the bone. Obtained a fluoroscopic true lateral image to
confirm cannula placement at the midpoint of the diaphysis in both the
tibia and the femur. If cannula placement is beyond the mid-point of the
diaphysis, each cannula was withdrawn 3 to 5 mm.

To ensure correct placement. Fasciculations were looked for to avoid
ablating motor nerves. If there is motor activation during motor
stimulation, the radiofrequency ablation needle should be repositioned
and retested. Radiofrequency electrode is inserted through the
cannula, temperature increased to 80°C for 2 minutes, and then the
cannulas are advanced and repeated ablation is done. The cannulas
were advanced 3 to 5 mm at each site to achieve a slight increase in the
lesion volume in anteroposterior dimension.

RESULTS

In our study, majority of patients observed grade 2 (N =43, 67.2%)
while minimum patients observed grade 1 (N = 21, 32.8%) of OA
grade and majority of patients were males (N = 36, 56.3%) while
minimum patients were females (N =28, 43.8%).

Mean VAS SCORE at pre-operative and follow up-
Tablel- Mean VAS Score

Minimum |Maximum |Mean |Median |SD
Pre- Op 6.0 9.0 7.859 [8.000 8139
3 Week (4.0 8.0 4.844 |5.000 8768
6 Week [3.0 7.0 4.391 [4.000 7892
6 Month [3.0 7.0 3.703  [3.000 9374

Table describes the mean + SD value of pre-operative VAS (7.859 +
0.8139 cm; range of 6- 9 cm), follow up 3 weeks VAS (4.844 +0.8768
cm; range of 4-8 cm), 6 weeks VAS (4.391 £ 0.7892 cm; range of 3-7
cm) and 6 months VAS (3.703 + 0.9374 cm; range of 3-7 cm). in which
statistically significant (P<0.0001) reduction was observed.

Mean KOOS at 0 week and 6 month follow up
Table 2—-Mean KOOS

Minimu |[Maximu |Mean |Media |Std.

m m n Deviation
KOOS 34.6 48.3 42.334 |42.050 |2.8418
(Owk)
KOOS 54.2 80.2 73.827 [75.700 |5.6052
(6mon)

Table describes the mean = SD value of 0-week KOOS (42.334 +
2.8418; range of 34.6- 48.3) and follow up 6 months KOOS (73.827 +

5.6052; range of 54.3-80.2) which observed statistically significant
(P<0.0001) increasing trend.

DISCUSSION

KOA is well known degenerative joint disorder, which can occur in
single knee joint and/or both knee joints and observes progressive
degeneration of articular cartilage." The prevalence of KOA was
majorly found in the elder people, which lead to disability and
hampered quality of life due to severe pain."*"**"

KOA management is basically relief of pain amongst patients.
Moreover, the pain management decisions for KOA range from
conservative therapies to surgical interventions. On the other hand,
pharmacological interventions can be achieved but they are expensive,
sometimes ineffective, and may lead to severe adverse side-effects
such as GI bleeding, renal impairment, hypersensitivity reactions, and
peptic ulcer disease.”

To provide symptomatic relief, intra-articular steroid injections are
used but it has been observed that their clinical benefits tend to
diminish after 2 years of repeated injections™. Moreover, steroid
injections have been associated with numerous long-term
complications such as crystal-induced synovitis, fat necrosis,
deterioration of the cartilage and sepsis™*****”

In short, steroid injections provide immediate, clinically significant
relief, but are not a long- term solution for symptomatic control in
patients with KOA.

Chondroitin and glucosamine, are also used but their efficacy is largely
controversial™’. Numerous large study trials have shown minimal or no
evidence of meaningful benefit, while other trials that suggest benefit
have been considerably criticized on their methodologies.”*******!

In the context of surgical approaches, evidenced from earlier
randomized trial did not support arthroscopy for addressing the
arthritic joint surface.” Whereas, knee replacement might be
recommended to report final stage KOA for relieving pain and
restoring functional ability.”” However, these expensive surgical
procedures are associated with increased mortality and morbidity, and
the outcomes are highly contingent on patient selection.”* Some
studies have shown that 20 % of patients who underwent knee
replacement still had persistant pain.’

Radiofrequency ablation (RFA) has recently found to potential for
treatment of chronic pain in patients with degenerative disorders like
KOA."” The minimally invasive conventional technique entails a high
temperature probe that targets specific nerves innervating the tissue of
interest. As per historical perspective, pain management in KOA, RFA
was first introduced in 2011 by Choi et al."” which was found to be
effective for neurotomy after applying it to articular nerve branches
(genicular nerves) to reduce chronic KOA pain.

RFA helps patients who are unresponsive to conservative treatment or
are unsuitable candidates for total knee arthroplasty. In the context of
KOA, RFA is applied to the sensory innervation surrounding the knee,
specifically the genicular nerves (GNs)."

It acts by ablating nociceptive (A-d and C-fibers) without destroying
sensory A beta and motor fibres. It causes localised thermocoagulation
of neuronal tissue over 3 weeks post procedure. It has been observed
that threshold of neuronal tissue is 45 degrees therefore heat more than
45 degrees isrequired.”***

Moreover, several clinical studies have confirmed that RF modalities
could be a potentially feasible and efficacious therapeutic option for
the treatment of chronic KOA related pain.”'** However, due to its
uniqueness and the lack of standardization in procedural techniques
across published studies’,uncertainty remains with using RF, and to
date, no treatment guidelines recommend using RF in KOA”.

Itis not yet rich concept in which imaging method is superior as a guide
to perform thermal radiofrequency of genicular nerve (TRFGN), but in
2019, Kim et al. reported that ultrasound might be the optimum tool.”
This study observed no difference in the efficacy of genicular nerve
block (GNB) when performed in an ultrasound-guided or
fluoroscopic-guided manner.”” The researchers confined the genicular
nerves in an ultrasound-guided manner and then performed images
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with fluoroscopy and contrast, it showed that targets for GNB were
located similarly irrespective of the imaging method used. It was found
that pain relief, functional stability and protection using the Western
Ontario and McMaster's Universities Osteoarthritis Index (WOMAC)
scale, were similar in both groups.”

The procedure with regards to achieving an accurate location of
anatomical landmarks by ultrasound, the placing of the patient should
be in supine position with the knee flexed and a pillow under the
popliteal fossa.™""**

Interestingly, decrease in the pain scale is an important parameter,
which is observed as an efficacy of TRFGN. Moreover, the
effectiveness of ablation of genicular nerves viz. improved functional
capacity, good patient satisfaction, and decreased analgesic use.”

Recently there has been advances is radiofrequency techniques such as
Pulsed radio frequency (PRF) and coolif technique. The advantages of
PRF compared to conventional RFA are that PRF tends to be less
neuro-destructive, patients experience less pain with the procedure,
and there is minimized tissue destruction. Furthermore, PRF poses less
risk for development of deafferentation pain.40

Cooled Radiofrequency Ablation is similar to conventional RFA, that
utilizes thermal ablative mechanisms; however, it creates a greater
local neuronal lesion. "

Two large Level I randomized clinical studies have demonstrated
extended clinical durability of CRFA and its superiority to
intraarticular steroid and hyaluronic acid in the management of knee
OA. It is a safe, effective and consistent treatment, one which fills the

treatment gap between short term pain relief solutions and replacement
surgeries."

CONCLUSIONS

In conclusion, the present study is a first-time investigation to evaluate
the efficacy of radiofrequency ablation for treating chronic pain in
early osteoarthritis of knee joint in patients of Western part of India.
Our findings indicated that fluoroscopy guided RFA for genicular
nerves blockade is suitable to be considered as a safe and effective
intervention to reduce pain and disability among 50-60 years older
patients who were affected by KOA, who did not improve after
conservative treatment of 3 months.

Limitation
1) Larger number of sample size or a multicentric study would have
been more conclusive with respect to the conducted study.
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