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ABSTRACT

Background: Knee joint osteoarthritis is a degenerative disorder resulting in pain and disability. The treatment of knee osteoarthritis
pain includes the use of oral analgesics, oral glucosamine and chondroitin sulfate, intra-articular steroid, and viscous
supplementation, but with limited efficacy.

Aim of the work: This retrospective observational study aimed to evaluate the efficacy of radiofrequency thermocoagulation of
genicular nerves for control of the pain of knee joint osteoarthritis.

Material and methods: This study included patients with knee pain of Kellgren Lawrence grade 3 and 4 osteoarthritis who underwent
radiofrequency neurotomy of the knee joint from July 2015 to July 2018. The 68 joints of 60 patients were evaluated for knee
pain VAS score [0-10 mm], oxford knee score [12-60] and development of any adverse effect at pre and post-procedure at
1, 3, 6 and 12 months.

Results: The meant SD values of Visual analog scale [VAS] [0-10] for knee joint pain were 7.93+1.21, 3.38+1.59, 4.10+2.30,
4.90+1.88, and 5.80+1.71 at pre-procedure and at 1, 3, 6 and 12 months post-procedure. The mean + SD values for Oxford
Knee Score [OKS] [12-60] were 40.87+7.66, 23.90+5.60, 25.93+5.48, 27.93 + 5.48, and 31.43+5.62 at pre-procedure and
at1, 3, 6 and 12 months post-procedure. One-way repeated measures of ANOVA test showed a significant decrease in VAS
and OKS scores between pre and post-procedure at 1, 3, 6 and 12 months [p<0.001].

Conclusion: Radiofrequency thermocoagulation of genicular nerves provides significant pain relief and functional improvement in
advanced knee joint osteoarthritis patients for a duration of one year.

Keywords: Radiofrequency Ablation; Local Anaesthetic Block; Knee Pain; Ultrasound Guided; Fluoroscope Guided.
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INTRODUCTION

Osteoarthritis is a degenerative disorder of synovial
joints, resulting in pain and disability M. Weight-bearing
joints are more susceptible to develop osteoarthritis. The
knee is one of the joints commonly involved in osteoarthritis,
particularly in the elderly population .

The pain perceived in OA knee is from non-cartilaginous
structures like joint capsule, synovium, subchondral bone,
ligaments, and periarticular muscles as cartilage itself is
avascular and devoid of any sensory innervation Bl. The
sensory innervation of knee joints consists of genicular
branches from the femoral, tibial, and common peroneal,
obturator and saphenous nerves 1.

The sensory block of these nerves has been observed
to provide pain relief in OA patients. Various other kinds of
therapy which are prescribed for management of OA knee
pain, includes the use of oral analgesics, oral glucosamine
and chondroitin sulfate, intra-articular steroid, and viscous
supplementation, but with limited efficacy B

The duration of sensory block of a nerve could be
enhanced by thermal ablation. The radiofrequency
thermocoagulation is a method of thermal ablation which
involves application of electromagnetic field at high
frequency to neural tissues. This leads to increase in tissue
temperature and resulting in thermos-coagulation 1.

Recently, radiofrequency thermocoagulation of knee
genicular nerves has been proposed to control the pain of
moderate to severe knee joint osteoarthritis for up to 6
months.

AIM OF THE WORK

In this study, we intend to find the efficacy of
radiofrequency thermocoagulation of genicular nerves for
control of the pain of advanced knee joint osteoarthritis for a
duration of one year.

MATERIALS AND METHODS
Study design and population:

This retrospective cohort observational study is being
conducted after the approval from institutional ethical
committee with reference number PGI/BE/654/2020 dated 8
September 2020. The study included patients who
underwent radiofrequency thermocoagulation of genicular
nerve from January 2015 to December 2018 for knee
osteoarthritis pain.
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Setting

Pain clinic, Department of Anesthesiology
Participants

Inclusion criteria: The patients who underwent radio-
frequency thermocoagulation of genicular nerves for
advanced knee joint osteoarthritis pain [Figure 1]. The
advanced knee osteoarthritis encompassed patients of
Kellgren & Lawrence grade '3 & 4 osteoarthritis [Table 1].

Table [1]: Kellgren-Lawrence classification of knee OA

Grade | Description

0 No radiologic features of osteoarthritis

1 Doubtful narrowing of joint space, possible osteophytic
lipping

2 Possible narrowing of joint space, definite osteophytes

3 Definite narrowing of joint space, multiple osteophytes,
some subchondral sclerosis, possible bony deformity

4 Marked narrowing of joint space, large osteophytes, severe
subchondral sclerosis, definite bony deformity

Exclusion criteria: The patients with a history of knee
surgery, trauma or any inflammatory systemic diseases
were excluded.

Source of data

The hospital records of these patients were reviewed for
demographic data, duration of symptoms, side, any adverse
or side effects, pain VAS scores [0-10] 18 and oxford knee
scores [OKS] [12-60] 19! at time points of pre-procedure and
post-procedure at 1, 3, 6 and 12 months.

Sample size

All the patients who underwent radiofrequency thermos-
coagulation of genicular nerve from January 2015 to
December 2018 for knee osteoarthritis pain and satisfying
the inclusion criteria enrolled in the study.

Primary outcome of interest
VAS score [pain] and Oxford knee scores

VAS score for pain is calculated using a 0 to 10 ¢cm
horizontal line, where 0 corresponds to no pain and 10 to
severe pain. The patient is asked to mark his or her current
pain on this line. The point where the patient has marked on
this line is measured and reported as the score. Oxford
knee score is a self-administered questionnaire that
consists of 12 questions relating to the pain and functional
status of the patient. Each question is scored 1 to 5 with the
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severity of response increases with the score. The minimum
score is 12 and the maximum score is 60. The lesser is the
score, and the better is the pain relief in the patient.

Exposure

All  patients underwent radiofrequency thermos-
coagulation of genicular nerves after successful diagnostic
genicular nerve block. The successful diagnostic genicular
nerve block was defined as more than 50% pain relief for at
least 24 hours with 2 ml of 1% lidocaine. The diagnostic
block of superomedial, superolateral and inferomedial
genicular nerves was done under ultrasound guidance and
radiofrequency thermocoagulation under a fluoroscope.

Ethics

The procedures were performed after obtaining written
informed consent for the procedure and possible publication
of the data.

Diagnostic genicular nerve block procedure.

The patient was placed supine on the operating table
[OT] with the knee in slight flexion. The periarticular area of
the knee was prepared aseptically with povidone-iodine and
draped. The high frequency [6-13 Mhz] linear probe of the
ultrasound machine [M-Turbo, Fuiifilm Sonosite USA] was
placed longitudinally at the junction of the shaft and
epicondyle of femur medially and laterally for superomedial
[Figure 2] and superolateral [Figure 3] genicular nerve,
respectively. The inferomedial genicular nerve was blocked
at the junction of the shaft and medial condyle of the tibia.
[Figure 4]. These genicular nerves are accompanied by their
respective genicular arteries. Once the genicular artery is
visualized under ultrasound imaging, a 26 G, 1%-inch
needle [Romsons, India] is introduced in an “out of plane
approach” and 2 ml of 1% lidocaine is deposited around the
artery to block the nerve. [Figure 5].

Radiofrequency denervation of genicular
procedure.

nerve

The patients were placed supine on the OT table with
the knee in 30 degrees of flexion. After aseptic preparation
of the part, the fluoroscope was used in PA view with a
craniocaudal tilt to guide the entry point of the needle. A 22
G, 10 cm radiofrequency needle with 1 cm active tip
[Cosman cannula CC, Cosman Medical Inc, Burlington, MA,
USA] and the radiofrequency generator [G4-257, Cosman
Medical Inc, Burlington, MA, USA] were used for the radio-
frequency thermocoagulation. The skin and subcutaneous
tissue infiltrated with 2-3 ml of lignocaine 1% at the entry
point of the needle. The needle was inserted at the junction
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of the shaft and epicondyle of femur medially and laterally
for the superomedial and superolateral genicular nerve,
respectively [Figure 6, figure 7].

The junction of the shaft and medial condyle of the tibia
was targeted for inferomedial genicular nerve. [Figure 8]
The depth of the needle was confirmed in lateral view. The
target point for the tip of the needle in the lateral view was
in the middle of the shaft of the femur and tibia. [Figure 9,
10]. After reaching the target point, sensory stimulation at
50 Hz and motor stimulation at 2 Hz was done. The patient
was asked to report any sensation of pain, paresthesia, or
formication in or around the knee joint. If patients reported
these sensations below 0.5 V, then the location of the
genicular nerve was confirmed. Thereafter, the patient was
asked to report any contraction or fasciculations of the
muscles on motor stimulation upto 2 V. If motor stimulation
was negative, only then thermocoagulation of the nerve was
done. The sensory and motor stimulation was done to
exactly localize the genicular nerve and to prevent the
denervation of any motor nerve. After that, 2 ml of 2%
lidocaine was given to anaesthetize the nerve. The
thermocoagulation was done at a temperature of 80
degrees for 90 seconds. All the 3 genicular nerves were
thermo-coagulated  similarly. Thereafter, 2 mg of
dexamethasone was given through the same needle to
prevent neuritis of the nerve. After that, the patients were
shifted to a recovery room. The patients were observed and
was discharged after 2 hours. All patients were advised a
short course of oral aceclofenac 100 mg twice a day for 3
days and after that oral tramadol/paracetamol combination
[37.5 mg/325 mg] if they experience pain with VAS more
than 3. The patients were also advised to continue knee-
strengthening exercises.

Statistical analysis

The demographic data are presented as Means+SD for
numerical data and as frequency and number for categorical
data. The VAS scores and oxford knee scores are presented
as MeanszSD. The pre-procedure and post-procedure VAS
and oxford knee scores at 1, 3, 6 and 12 months are
compared with one-way repeated measures of the ANOVA
test. A p<0.05 is considered significant. The data were
analyzed with SPSS version 13.0 [SPSS Inc., Chicago, I,
USA].

RESULTS

A total of 60 patients were included in the study. Of 60
patients, 40 were male. The mean age and weight of the
patients were 63.85+8.17 years and 67.40+£9.20 kg
respectively. The mean duration of the symptoms was
10.15+7.51 years. The descriptive data are presented in
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[Table 2]. A total of 150 patients with knee joint osteoarthritis
who failed conservative therapy for at least 3 months from
January 2015 to December 2018 were screened for
genicular nerve block [Figure 1]. Of the 150 patients, 92 with
Kellgren & Lawrence grade 3 & 4 knee joints osteoarthritis
underwent diagnostic genicular nerve block. Of the 92, 65
patients reported more than 50% pain relief for more than
24 hours after the diagnostic block, who later underwent
radiofrequency thermocoagulation of genicular nerves. Five
patients were excluded from data analysis because of
exclusion criteria. Two patients had a history of knee
arthroplasty, one patient had meniscal injury and two
patients were having rheumatoid arthritis. The demographic
and clinical data of 68 joints of 60 patients treated with
radiofrequency thermocoagulation of genicular nerves were

150 patients of knee
osteoarthritis

[JMA 2021; 3 [3] July-September: 1576-1583

finally included for data analysis. The VAS scores [Means +
SD] and OKS scores at different time points are presented
in [Table 3]. There is a significant association between VAS
scores, OKS scores and time points. Both the VAS scores
and OKS scores showed a significant positive interaction
between pre-procedure and post-procedure time points.
[Table 3]. None of the patients in the study reported the
development of any serious adverse effects or complication
like neuropathic pain, joint swelling, Charcot joint or
infection. Seven patients reported increased pain at the
needle insertion site for 2-3 days, which was controlled after
taking oral aceclofenac 100 mg twice a day.

58 patients offered other
treatment modalities

92 patients (KL grade 3 &

underwent diagnostic
genicualar nerve block

65

thermocoagulation

=4 data analysis (exclusion

4)

patients with positive
diagnsotic block

underwent RF

5 patients excluded from

criteria)

60 patients included for
data analysis

Figure [1]: Flowchart of inclusion of patients in the study.

Table [2]: Distribution of demographic data [n=60]

Male: Female [n] 40:20
Age [years] [Mean£SD] 63.85+8.17
Weight [Kilogram] [Mean+SD] 67.40+9.20

Duration of symptoms [years]

Means+SD:10.15+7.51; Median [IQR]:8 [5,11]; Range:3-36

KL grading Ill/IV [number of joints]

43/25

Side [Right/Left/bilateral] [n]

23/29/8
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Table [3]: Distribution of VAS and OKS scores in study patients [n=60]

VAAS scores OKS score

[Mean+SD]] [Mean£SD]
Pre procedure 7.93+ 1.21 40.87 + 7.66
Post procedure 1 months 3.78 £1.59 23.90 £ 5.60
Post procedure 3 months 410230 2593 +548
Post procedure 6 months 490+1.88 27.93+548
Post procedure 12 months 5.80+1.71 31.43+5.62
One-way Repeated measures of ANOVA test [p value] <0.001 <0.001
Pairwise comparison form pre procedure to 1 month, 3 months, 6 months and 12 months [p All time points All time points
value<0.05]

Fi

Epicondyle

—=

local anaesthetic spread
ind genicular
artery

fiofrequency needles

Operator Location

Bt Enee genicular RF Fri Sep 18 2015 14:00:01

Figure [6]: Radiofrequency needles at superomedial and superolateral genicular ~ Figure [7]: AP view, Radiofrequency needles at superomedial and superolateral
nerve. genicular nerve.
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Figure [8]: AP view, ?adiofrequency needles at inferomedial genicular nerve.

Radiofrequency needle

Figure [10]: Lateral view, Radiofrequency needles at inferomedial genicular
nerve.

DISCUSSION

The present study shows that there is significant relief in
pain and functional improvement in patients with advanced
knee joint osteoarthritis [Kellgren & Lawrence grade 3 & 4]
after undergoing radiofrequency thermocoagulation of
genicular nerves for a duration of 1 year [Table 3]. Choi et
al. first demonstrated the efficacy of radiofrequency
denervation of genicular nerves in knee osteoarthritis [KL
grade 2-4] patients. They reported improvement in pain
relief and function in patients with knee joint osteoarthritis
for up to 12 weeks [0,

This study has reported similar findings in patients with
advanced osteoarthritis [KL grade 3—4] patients with follow
up of 1 year duration. Various studies in different study

Figure [9]: Lateral view, Radiofrequency needles at superomedial and

superolateral genicular
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designs have demonstrated the efficacy of genicular nerve
block for 3 to 6 months in the improvement of pain and
functional status of the patients ['0-14],

The genicular nerve block has been done with local
anesthetics with or without steroids '], alcohol ['2, and
pulsed radiofrequency "3 in different studies. These studies
agreed upon the fact that genicular nerve treatment is a
safe, effective, and viable treatment option for knee joint
osteoarthritis pain. This is particularly relevant for elderly
patients who have failed conservative management and are
poor surgical candidates.

In this study, we have demonstrated the efficacy of
genicular nerve ablation for up to 1 year as compared to
previous studies, which showed efficacy up to 3 to 6 months.
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This might be because of the careful selection of the patients
for nerve ablation. Only those patients with knee
osteoarthritis [KL grade 3 and 4] were selected for nerve
ablation who demonstrated more than 50% pain relief for
more than 24 hours on the diagnostic block. The patients
were also advised to continue their physical therapy to
supplement the genicular nerve block.

All the patients under study received 2 mg of perineural
dexamethasone at each genicular nerve site after the
thermocoagulation to prevent development of any neuritis
later. The perineural dexamethasone has been shown to
prolong the analgesic effect of local anesthetic (5],

The mechanism of action involves blockage of
nociceptive ¢ fibers by direct membrane action of
corticosteroids rather than anti-inflammatory effects 61,

The addition of corticosteroids with local anesthetic has
been investigated for the genicular nerve block. One study
has reported the benefit of steroid for up to two months [l
and another study demonstrated benefit to 6 months ['71,

In our study, it may be likely that dexamethasone has
contributed to pain relief but benefit lasting up to one year is
unlikely because of it.

The nerve supply of knee joints consists of articular
branches of the femoral, tibial, and common peroneal,
obturator and saphenous nerves 1.

Blocking the sensory supply of a chronic painful joint
leads to improvement in its pain relief and function. Of all the
genicular nerves, this study targeted superomedial,
superolateral and inferomedial genicular nerves as these
nerves can be blocked by using anatomic landmarks [0,

The anatomic dissections have demonstrated that the 3
genicular nerves i.e., superomedial, superolateral and
inferolateral genicular nerves have a consistent relationship
with the respective genicular arteries. An ultrasound
imaging can identify vascular structures, so it was used for
genicular nerve block. Under ultrasound guidance, a local
anesthetic can be deposited around the genicular arteries to
block the nerves. In this study, we have used ultrasound
imaging to do the diagnostic genicular nerve block because
of the same reason.

Kim et al. '8l compared the efficacy of ultrasound and
fluoroscope for local anesthetic block of genicular nerves in
chronic knee osteoarthritis patients. They found both the
modalities equally efficacious for pain relief, but they
advocated ultrasound as a modality of choice because it is
devoid of radiation exposure.
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This study included patients for radiofrequency
thermocoagulation of genicular nerves who had more than
50% pain relief for at least 24 hours the following diagnostic
local anesthetic block. Local  anesthetic drugs lead to
temporary interruption of nociception, sensory or motor
signals depending upon the dose of local anesthetic. The
analgesic effect of the local anesthetic block in chronic
painful conditions usually outlives the duration of action of
the local anesthetic. It may be because the local anesthetic
leads to temporary interruption of nociceptive input to the
dorsal root ganglion, which helps in decreasing central
sensitization. Once the action of local anesthetic ends, it
may take a noxious input considerable time to develop
central sensitization again 1%l This may be the reason why
the patients included in this study had pain relief for more
than 24 hours after the diagnostic block.

The fluoroscope was wused for radiofrequency
thermocoagulation of the genicular nerves. This is because
to create adequate thermal lesioning of a nerve, the
radiofrequency needle should be parallel to the nerve. This
is not possible with ultrasound imaging as it involves placing
the needle perpendicular to the nerve. The application of
radiofrequency current to neural tissue creates an
electromagnetic field around it, which leads to oscillation of
molecules at high frequency. This oscillation of molecules at
high frequency leads to the generation of heat energy,
ultimately leading to thermal ablation. © The size of the
thermal lesion can be controlled by manipulating the probe
size, active tip length, temperature setting and duration. 12

Limitations of the study:

Although we have studied the radiofrequency
thermocoagulation of genicular nerves for up to one year in
advanced knee osteoarthritis pain, but it is a retrospective
observational study and without any comparison group. So,
it may be advisable in future to study this modality for knee
osteoarthritis pain in more robust study designs like
randomized controlled trials.

Conclusion:

The radiofrequency nerve ablation of genicular nerves
after a positive diagnostic block is safe, effective, and viable
treatment options for the pain of advanced knee joint
osteoarthritis for a duration of one year.

Financial and Non-financial Relationships and
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