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Abstract

Background: Knee osteoarthritis (OA) is a common problem in middle-aged and elderly
patients. There are many non-surgical treatment modalities, including physical therapy and
rehabilitation, NSAIDs, intra-articular steroids, hyaluronic acid and platelet rich plasma
(PRP). Radiofrequency ablation of the genicular nerve is a new and innovative treatment
option for advanced knee OA that has the capacity to decrease pain, improve function, and
improve quality of life. This study aimed to observe the outcome of PRP with radiofrequency
ablation (RFA) of genicular nerve in advanced knee OA.

Methods: This observational study was carried out at the Dhaka Pain Management and
Research Centre. Patients with grade III osteoarthritis who received PRP with radiofrequency
ablation of the genicular nerve from January 2023 to December 2024 and completed 12
months of follow-up were included in this study. The primary outcome was to assess the
intensity of pain by visual analog scale (VAS) before intervention, after one week, 1, 3, 6, and
12 months. The secondary outcome was to assess functional capacity using the International
Knee Documentation Committee (IKDC) scale before intervention, at 1, 3, 6, and 12 months
after intervention.

Results: A total of 50 patients were included in this study. The sociodemographic
characteristics depicted that the mean age of the patients was 56.2±4.94 years, 36 (72%)
patients were female, and the mean BMI was 25.4±2.35 kg/m2. The VAS score and IKDC
score before the procedure were 6.60±0.70 and 34.02±4.52, respectively. After receiving
PRP and RFA of the genicular nerve, reduction of pain intensity and improvement of
functional status were observed. No complications were documented during and after
interventions.

Conclusion: PRP with RFA of genicular nerve reduces pain intensity and improve functional
status in patients with advanced knee OA. It could be a potential non-surgical alternative for
the management of advance knee OA.
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Introduction

Knee osteoarthritis is a common
musculoskeletal disorder in
Bangladeshi adults1. Prevalence of
OA increased with age and affects
the hands and knees of women than
men, especially after 50 years2.  OA

affects physical activity due to pain,
which leads to fatigue and limitation
of joint function. Economic burdens
include increased health care
utilization and impaired quality of life3.

Knee osteoarthritis (OA) is a slowly
progressive, disabling joint disorder
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23that may cause damage to the hyaline cartilage and
subchondral bone4. Total knee arthroplasty is
considered the treatment of choice for end-stage knee
OA and can provide excellent postoperative pain
relief, remarkable deformity correction, and
satisfactory functional recovery5,6. However, not all
patients are appropriate candidates for surgery
because of age, comorbidities, or other factors.

Non-surgical treatment modalities of knee OA
commonly include physical therapy and rehabilitation,
nonsteroidal anti-inflammatory medications
(NSAIDs), and intra-articular steroid or visco-
supplement injections. Although non-steroidal anti-
inflammatory medicines (NSAIDs) can be used as a
first line of treatment for osteoarthritis, their long-
term usage is limited because of the development of
notable side effects. These side effects include
dyspepsia, bleeding in the gastrointestinal tract,
hypertension, worsening of congestive heart failure,
and kidney damage7,8.

Conservative management is commonly effective,
such modalities may not be effective in a small
percentage of KOA patients, and some of them
develop serious adverse effects9. Intraarticular
steroid injection is not devoid from complications, e.g.
deterioration of the articular cartilage, crystal-induced
synovitis, fat necrosis, tissue atrophy, hematoma,
vascular necrosis, and sepsis10. Intraarticular
hyaluronic acid also has some conflicting results11.

Platelet-rich plasma (PRP) is an autologous biologic
treatment including patients’ own plasma, containing
growth factors released from platelets and
endogenous fibrin scaffold12. The rationale for the
use of PRP is to stimulate the natural healing cascade
and tissue regeneration by a “supra physiologic”
release of platelet-derived factors directly at the site
of treatment13. The underlying principle behind the
utilization of PRP is to induce the natural healing
process and tissue regeneration through release of
platelet-derived growth factors directly at the
treatment site14,15.

One of the attractive modalities is radiofrequency
ablation (RFA) of the genicular nerves. It is non-
invasive in nature and low complication rate make it
a more advantageous technique than other

conservative treatments. The RFA creates an
electromagnetic field surrounding the electrode tip
that activates adjacent molecules, thus generating
frictional heat16. It is currently used to improve joint
function and relieve pain by destroying nerves that
innervate painful tissue or by disturbing the
transmission of pain signals. Radiofrequency ablation
is efficacious and safe for reducing pain and
improving knee function in patients with knee
osteoarthritis, without increasing the risk of adverse
effects17. But the effects of the combination of PRP
and RFA of the genicular nerve were not evaluated
much. This study aimed to assess the outcome of
PRP with radiofrequency ablation (RFA) of genicular
nerve in grade III knee OA.

Methods:

This was a prospective observational study carried
out at the Dhaka Pain Management and Research
Centre from January 2023 to December 2024. The
adult patients (40-70 years) having grade III knee
osteoarthritis, refractory to conservative treatment
were included in this study. Patients were excluded
from this study if patients had an intra-articular steroid
injection within 3 months, ongoing anticoagulant
treatment, or a history of knee surgery. The
demographic information and clinical profile were
documented. Reduction of pain using VAS and
improvement of functional status using IKDC were
evaluated before and after intervention.

Study Procedures

Preparation of PRP: Patients were instructed to drink
plenty of water before the procedure and avoid food
for 4 hours before blood collection. PRP was obtained
using the Dr PRP centrifuged machine, specialised
for PRP. Eighteen millilitres of the patient’s blood
was obtained via venepuncture and mixed with 2 ml
of anticoagulant citrate dextrose formula. The 20 ml
of anticoagulated blood was put into a disposable tube
and centrifuged at 3500 rpm for 4 minutes. The
Plasma was separated, and again, 2nd centrifugation
was done at 3500 rpm for another 4 minutes. Finally,
3-4 ml of PRP was obtained from the lower 1/3rd of
the disposable tube.

USG guided PRP injection: Each patient was placed
in the supine position with a pillow under the popliteal
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24fossa to reduce discomfort. The examined area was
prepared by washing with povidon iodine and then with
chlorhexidine. Sterile draping was done and the 6-13
MHz linear transducer (SonoSite M-Turbo) was
covered with sterile cover. The transducer was first
placed positioned transverse or longitudinal plane to
the knee just below the patella and moved up to identify
the suprapatellar recess, the probe was turned 90
degrees into axial plane to visualize the exact location
for the injection. Before the injection of the PRP, the
skin will be anesthetized with 1 ml of 1% Lidocaine
infiltration. Then, needle was inserted with real time
visualisation and after proper placement of the needle
in the suprapatellar recess, 3-4 ml of PRP was injected.
Immediately after the injection, passive flexion and
extension of the affected knee were performed three
times, followed by 10 minutes of resting supine.

Ultrasound-Guided Genicular Nerve Radiofrequency
Ablation: Patients with same position, the transducer
was first placed parallel to the long bone shaft and
moved up or down to identify the epicondyle of the
long bone. The probe was placed middle to the
junction of the shaft and the epicondyle. The genicular
arteries were identified at the junctions of the
epicondyle and the shafts of the femur and tibia.
Genicular artery seen as a pulsatile anechoic shadow
and then confirmed with colour doppler. The superior
lateral (SL), superior medial (SM), and inferior medial
(IM) genicular arteries travel along each genicular
nerve. So the location of the needle tip was within
the vicinity of each genicular artery. After identifying
the genicular arteries, the skin and subcutaneous
tissue were anesthetized with 1 mL of 1% lidocaine
at each target point. The needle was inserted using
the long-axis view of the ultrasound probe. After
positioning the needle tip next to a genicular artery, a
10 cm 22-gauge radiofrequency (RF) cannula with
10 mm active tip (NeuroThermTM, Medpoint GmbH,
Hamburg, Germany) was inserted. The cannula was
advanced percutaneously. To reach the desired
distance between the cannula tip and the desired
nerve, the cannula tip was manipulated until sensory
stimulation was elicited at 0.6 V, 50 Hz, meaning that
the distance between the active tip and the genicular
nerve was at least 0.3 cm. To avoid inadvertent motor
nerve ablation, the nerve was checked for the
absence of fasciculation in its corresponding area of
the lower limb with a current of 2.0 V at 2 Hz. A

volume of 2 mL of lidocaine 2% was injected before
the start of the RFA; after one minute, conventional
RFA at 80-90°C was performed for 90 seconds and
the same procedure was administered to other
genicular nerves, respectively.

Patients were given oral paracetamol (1000mg) for
pain within the first 24 hours during the post-PRP
injection period. The patients were also instructed to
limit the use of their affected knee (limit within basic
household activities, no long-standing or walking, keep
the knee at rest as long as possible) for 72 hours
post-injection, after which normal activities could
resume. They were advised to use cold compression
around the knee joint for 10-15 minutes or according
to their tolerability for the next 48-72 hours.

VAS and IKDC scales were used to assess for pain
intensity and functional capacity, respectively18. The
VAS score was measured after 1 week, at 1, 3, 6,
and 12 months, and the IKDC score was measured
after 1, 3, 6, and 12 months.

Statistical analysis

SPSS (Statistical Package for Social Sciences) for
Windows (version 23) was used to perform statistical
analysis. Quantitative and qualitative variables were
expressed as mean ± standard deviation and
proportion or percentages, respectively. The results
were presented using tables and/or figures. A p-value
of <0.05 was considered statistically significant.

Results:

A total of 50 patients were selected in this study.
The mean age of the patients was 56.2±4.94 years,
and the male-to-female ratio was 1:2.5. The average
BMI was 25.4±2.35 kg/m². The demographic
characteristics of the patients are shown in table I.

Table I:  Demographic characteristics of patients
(n=50)

Characteristics Value

Age (years) 56.2±4.94

Gender Male 14(28.0%)
Female 36(72.0%)

BMI (kg/m2) 25.4±2.35
Values are expressed as Mean ±SD and absolute number, within
parenthesis percentage over column total.
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25The mean VAS scores at pretreatment, at 1 week, 1,
3, 6, and 12 months were 6.60±0.70, 5.65±0.60,
5.40±0.66, 4.65±0.67, 3.85±0.36, and 3.15±0.46,
respectively. Figure 1 demonstrates the trend of the
VAS score during the study period.

or other factors5,6. Radiofrequency ablation and PRP
therapy may be an effective, non-invasive option for
reducing pain and improving knee function15,17. This
study focused on the reduction of pain intensity and
improvement of knee function after a combination
of RFA of genicular nerves and PRP therapy.

In this study, the mean age of the patients was
56.2±4.94 years. Females are more frequently
affected than males (36 vs 14). Srikanth et al. (2005)
found that knee osteoarthritis is more prevalent with
increasing age and in females. Several other studies
(2,3) also found increasing age as a risk factor for
knee osteoarthritis.

In this study, we found that there is a reduction of
pain during the study period. Elawamy et al. (2021)
observed that patients who received RFA experienced
sustained pain relief during whole follow-up period
in comparison to those in the PRP group where pain
relief was maintained for first 6 months only13.

Choi et al. (2011) also investigated the effectiveness
and safety of fluoroscopically guided radiofrequency
neurotomy in patients with KOA. Their patients who
underwent radiofrequency neurotomy showed a
significant decrease in VAS scale over a follow-up
period of 12 months16. Kesikburun et al. (2016)
reported significant pain relief and functional
improvement in severe to moderate degenerative
KOA after RFA procedure19.

In our study, we have performed ultrasound-guided
RF ablation of genicular nerve which has been
reported safer and superior to the traditional
fluoroscopic guided procedure especially in the
presence of anatomic variations of the genicular
nerves.

On the other hand, PRP carries dual effects upon
the joint’s cartilage. It can stimulate the mesenchymal
stem cells and fibroblasts and offer anti-inflammatory
effects against the interleukin-1β through its growth
factors content such as insulin-like growth factor 1
and transforming growth factor-β20. PRP is
considered as a biological therapy for tissue injury as
it promotes the proliferation of synovium and cartilage
derived cells21.

Coel et al. (2017) compared intraarticular injection
of PRP versus hualuronic acid in patients with chronic

The mean IKDC scores at pretreatment, at 1, 3, 6,
and 12 months were 34.02±4.52, 37.32±3.12,
41.02±2.52, 45.40±3.62, and 55.64±4.34, respectively.
Figure 2 demonstrates the trend of the IKDC score
during the study period.

Figure 1: The trend of the VAS score during the
study period.
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Figure 2: The trend of the IKDC score during the
study period.
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Discussion:

OA knee is a slowly progressive condition, the leading
cause of pain and disability in most countries
worldwide. This condition impairs functional capacity
and decreases quality of life (QoL) by producing pain,
stiffness, and limitation in the range of motion of the
joint18. The choice of treatment for advanced knee
OA is TKR but not all patients are appropriate
candidates for surgery because of age, comorbidities,
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26knee OA and mentioned PRP group carried better
response regarding pain and disability15.

In the current study, we have found a gradual
improvement in functional capacity of the patients.
Several studies found the improvement of physical
function after administration of PRP13,15,18,19,22.
Other studies observed improvement in knee function
after RFA of genicular nerves13,16,19,23. In our study,
we have used IKDC to measure the knee function,
but the above-mentioned studies used different tools
like IKDC, the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC), Oxford
Knee Score (OKS), and Global Perceived Effect
(GPE) scale.

In our study, we found no post-procedural
complications like infection, nerve injury, and allergy
except post procedural pain in some patients that
lasted for about 3 days. The combination of PRP
and RFA reduces pain and increases knee function
gradually that sustained during the whole study period.

Conclusion

PRP with radiofrequency ablation of the genicular
nerve provides better pain relief and improves knee
function in patients with grade III knee OA. It could
be an alternative where joint arthroplasty is not a
preferred option. Further randomized controlled trials
are needed to evaluate the efficacy of this combined
PRP and RFA of genicular nerves in advanced knee
OA.
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