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Background: Osteoarthritis is the most prevalent joint disorder, marked by significant pain,
reduced functionality, and diminished quality of life. The prevalence of chronic knee osteoarthritis is
increasing as the population ages. Minimally invasive therapeutic interventions, including platelet-
rich plasma and radiofrequency ablation of genicular nerves, have demonstrated substantial
efficacy in alleviating pain in these patients.

Objective: The objective of this study was to compare the efficacy of intraarticular platelet-rich
plasma (PRP) injection and genicular nerve radiofrequency ablation (GNRFA) in alleviating pain
associated with knee osteoarthritis.

Study Design: An open-label, prospective, randomized clinical trial.
Setting: A university hospital.

Methods: This prospective, randomized, open-label clinical trial was conducted on 200 patients
with Grade [I-lll knee osteoarthritis. Of these, 100 patients were assigned to the PRP group,
receiving a single intraarticular PRP injection, while the remaining patients in the GNRFA group
underwent radiofrequency ablation of the superomedial, superolateral, and inferomedial genicular
nerves following a successful diagnostic block. Outcomes were assessed using the Visual Analog
Scale (VAS) and the Oswestry Disability Index (ODI) at the baseline and subsequently at 2 weeks, 3
months, 6 months, one year, and 2 years post-intervention.

Results: VAS scores were significantly lower in the PRP group than in the GNRFA group at 12 and
24 months, with P-values < 0.001. The PRP group also exhibited statistically significant reductions
in ODI scores at all pre-specified time points. No adverse effects were reported in either treatment

group.

Limitations: The study did not include a control group, and the assessment of efficacy was
primarily based on clinical scores without evaluating structural changes through MRI. Additionally,
physical and analgesic therapies were not considered in the data collection.

Conclusion: For patients with chronic knee osteoarthritis, intraarticular platelet-rich plasma
therapy may offer superior sustained pain relief and a lower disability index compared to
conventional radiofrequency ablation of the genicular nerves.

Key words: Knee osteoarthritis, biologics, platelet-rich plasma, radiofrequency ablation, chronic
pain
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steoarthritis (OA), the most prevalent type

of arthritis, represents an enormous societal

challenge contributing to chronic pain, and
long-term disability. OA is associated with substantial
healthcare expenditure worldwide, accounting for
nearly $80 billion in healthcare spending in the United
States alone (1-4). The 2015 WHO Global Ageing and
Health Report underscores OA as a foremost cause of
disability among individuals aged 60 and above (5).
Remarkably, in 2020, OA ranked among the top 10
leading causes of years lived with disability (YLDs) for
individuals over 70, impacting a third of individuals
within this age cohort (6). Additionally, OA can manifest
at an earlier stage in adulthood, affecting individuals
under the age of 50 (7).

The pathophysiology of OA is intricate and mul-
tifaceted, influenced by diverse inflammatory media-
tors that originate from both cartilage and bone and
thus contribute to joint inflammation (8). Therapeutic
approaches for knee OA aim to attenuate symptom
advancement and circumvent the necessity for invasive
surgical interventions such as total knee replacements,
including options such as exercise regimens, diverse
physical therapy modalities, utilization of supportive
aids, pain-alleviating medications, and minimally inva-
sive interventions (9,10). As the US population contin-
ues to age against the backdrop of an obesity epidemic,
the demand for efficacious OA treatment modalities,
especially minimally invasive options, is poised to in-
crease exponentially. Minimally invasive therapeutic
interventions span a spectrum of approaches, including
administering anti-inflammatory agents, biologics, and
viscosupplements via injections. Furthermore, proce-
dures such as subchondroplasty, genicular artery embo-
lization, intraarticular radiofrequency therapy, nerve
ablations, and MRI-guided focused ultrasound therapy
are integral components of these advanced treatment
modalities (11).

Radiofrequency ablation (RFA) is an innovative
technique utilized for managing chronic pain condi-
tions, spanning neuropathic pain, spinal pain, trigemi-
nal neuralgia, and OA (12). The initial application of
RFA as a treatment for knee OA traces back to pio-
neering work by Choi et al in 2010 and has undergone
extensive investigation in subsequent years (13,14). In
addition to the conventional methods, alternative knee
OA treatments to RFA for include pulsed and cooled
RFA methodologies. The knee joint receives sensory in-
nervation from the branches of the genicular nerves:
the femoral, common peroneal, saphenous, tibial,

and obturator nerves, specifically. The treatment in-
volves partial sensory denervation of the joint capsule
through targeted delivery of radiofrequency energy to
the genicular nerves, causing tissue heating and neural
denaturation, thereby decreasing nociceptive signaling
(15). As far as image guidance is concerned, fluoros-
copy and ultrasound provide benefits of precise target
location but come with their own intrinsic limitations.
Biologics are endogenous compounds used to treat
OA and consist broadly of platelet-rich plasma (PRP)
and mesenchymal stem cells, of which bone marrow as-
pirate (BMA) is the most common source. PRP contains
a concentration of platelets that is usually 2-8 times the
concentration in normal serum (16). Its mechanism of
action is thought to relate to decreasing inflammation
in the joint via cytokine modulation and exogenous
delivery of growth factors, as well as enhancing the
chondrocyte matrix (16). PRP is obtained through
differential centrifugation, a process that separates
whole blood components sequentially to concentrate
plasma rich in platelets (17). Growth factors found in
PRP promote chondrogenesis, enhance the recruitment
and differentiation of mesenchymal stem cells, stimu-
late matrix synthesis, support cell proliferation and
migration, and facilitate protein transcription. PRP also
reduces inflammatory processes and restores anabolic
and catabolic balance in cartilage formation. Finally,
PRP contains factors that are critical for joint repair,
including TGF-B1, thrombospondin-1, and IGF-1 (18,19).
While previous studies have assessed the efficacy of
PRP and genicular nerve radiofrequency ablation (GN-
RFA) in patients with knee OA, there remains a lack of
comprehensive data directly comparing these treatments
in a head-to-head manner within this population (18,20).
This study sought to directly compare the safety and ef-
ficacy of PRP and GNRFA for patients with knee OA.

METHODS

The present study was conducted from 2020-2023
at Iffat Anwar Medical Complex, Lahore, Pakistan.
Ethical approval for the study was obtained from the
Ethics Review Committee School of Pain and Regen-
erative Medicine (SPRM) at the University of Lahore
(IRB protocol code IRB/IMBB/2020/032). Two hundred
patients with chronic knee OA were recruited in this
prospective open-label clinical trial (Fig. 1). By means
of a convenient sampling method, 100 patients were
enrolled in each group. Written informed consent was
obtained from each patient. The study was conducted
in accordance with the Declaration of Helsinki.
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Patients who ranged from 45-65 years of age, were
diagnosed with knee OA pain clinically and radiologi-
cally, and had a history of pain for more than one year
were included. Meanwhile, those with reported tumors,
uncontrolled diabetes, hypertension, connective tissue
diseases, or psychiatric or neurological disorders were
excluded. Upon discussion with the provider, enrolled

at 50 Hz. The sensory stimulation threshold needed to
be lower than 0.6 V. The nerve was evaluated for the
presence of fasciculation in the corresponding area of
the lower extremities following stimulation of 2.0 V
at 2 Hz to prevent deactivating motor nerves. Before
the RF generator was turned on, 2 mL of 1% lidocaine
was administered. The temperature of the electrode tip

patients were presented with

the options of GNRFA or

intraarticular PRP. Patients

Osteoarthritis knee patients

Meeting exclusion criteria

N =532 N =52

were equally distributed,
with 100 patients allocated
to each form of treatment.

Those with reported tumors
Uncontrolled diabetes

Connective tissue diseases
Psychiatric and neurological

Diagnostic Genicular disorders

) Nerve Block
Genicular Nerve N = 480
Radiofrequency —

. Pain relief less than 50% excluded

Ablation l N =130

The GNRFA procedure

. . Pain relief greater than 50%
consisted of 2 steps. Pri- N = 350
marlly’ a _d |.agnost|c block Patients who did not consent
was administered to pa- for study

N =150

tients under fluoroscopic

or ultrasound guidance

Patient fulfilling inclusion criteria

N =200

into the superior lateral,
superior medial, and infe-

rior medial genicular nerve !
branches. Patients who Group A
reported a 50% reduction NP=R1%0
in the baseline pain that l
lasted for more than 24

. Follow up at
hours were included for 3.6,9,12 and 24 months

genicular ablation. The
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GN-RFA
N =100

|

Follow up at
3,6,9,12 and 24 months

patient was positioned su-

Fig. 1. Flow diagram demonstrating patient selection and follow-up.

pine on a fluoroscopy table

in sterile settings where
the tibiofemoral joint was
seen from the anteropos-
terior fluoroscopic view,
which revealed an open
joint area with interspaces
of equal width on either
sides. The superior medial
genicular nerve, superior
lateral, and inferior medial
genicular nerves were the
focus of the fluoroscopic
anteroposterior picture

(Fig. 2). The location of
the nerve was determined
using sensory stimulation

Fig. 2. Position of radiofrequency needles under fluoroscopy for targeting superior medial,
supertor lateral and inferomedial genicular nerves.
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was then increased to 80°C for 90 seconds after the RF
electrode had been introduced through the cannula.
For each genicular nerve, a single RF lesion was cre-
ated (Fig. 3). All the patients were advised to take their
regular medication for knee OA.

PRP Injection

The single-syringe protocol involves drawing 16.5
mL of blood using a 20 mL syringe with 1.5 mL of ACD-
A and a butterfly needle after cleaning the venipunc-
ture site with alcohol swabs. The collected blood is then
prepared for centrifugation by removing air, capping
the syringe, cutting off the plunger shaft, wrapping the
barrel in bubble wrap, and placing it in a centrifuge
bucket with a balancing syringe if necessary. The cen-
trifuge is set at 1,000 grams for 10 minutes, and after
centrifugation, the sample is separated into 2 layers,
plasma and red blood cells. Platelet-poor plasma (PPP)
is extracted by withdrawing plasma until 1 mL is left
above the red layer, and this plasma can be discarded

Fig. 3. Position of radiofrequency needles for genicular nerve
ablation.

Fig. 4. Position of needle for intraarticular PRP injection
and the flow of contrast before (A) and after (B) the PRP
injection.

Abbreviations: PRP, platelet-rich plasma

or saved for other uses. For PRP extraction, a sterile 3
mL syringe is attached to the Luer lock adapter, and
the remaining plasma is withdrawn until red appears
in or just above the adapter. An additional 0.5-0.6 mL
of red-tinged plasma is then carefully withdrawn. The
PRP is mixed thoroughly by vertexing, using a test tube
rocker, or manually mixing by hand. To prepare for
injection, a 5 cc syringe is attached to a cap or needle
and then cooled and activated. The intraarticular PRP
is then administered under fluoroscopic guidance, and
the spread of contrast is observed before and after PRP
injection (Fig. 4).

In this study, the baseline characteristics, visual
analog scale (VAS), and Oswestry Disability Index (ODI)
were followed at pre-treatment and 2-week, 3-month,
6-month, one-year, and 2-year intervals while the Kell-
gren/Lawrence (K/L) score was followed for 6 months
after the treatment to determine the changes in the
patients’ conditions. All adverse events, including
numbness, paresthesia, neuralgia, and motor weak-
ness, were documented at every follow-up visit.

Statistical Analysis

IBM SPSS Statistics 25.0 (IBM Corp.) was used to
enter and analyze all data. Qualitative variables were
presented as frequencies and percentages, whereas
all quantitative data were presented as mean = SD.
Analysis of variance (ANOVA) was used to determine
the mean difference in VAS and ODI scores at the base-
line and after 2-week, 3-month, 6-month, one-year,
and 2-year intervals of treatment. A P-value of less
than 0.05 was considered statistically significant. Along
with the ANOVA, descriptive statistics and interquartile
ranges (IQR) were calculated.

REsuLTs

A total of 200 patients met the inclusion criteria.
One hundred of those patients were randomly assigned
to the PRP group, and the other hundred were sorted
into the GNRFA group. The baseline characteristics of
the patients were well-balanced between the groups
(Table 1). The mean age was 56 years, and 125 patients
(62.5%) were women. All patients had either grade
2/mild OA (61%) or grade 3/moderate OA (39%). No
significant differences were noted in the radiographic
K-L Grading Scale and other clinical data.

Both groups showed a consistent decrease in VAS
scores (Table 2), noted to last until the 12-month mark
in the PRP group and the 6-month mark in the GNRFA
group, in comparison to the pre-intervention values.
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No significant differences in the VAS scores were noted
between the 2 groups at 3 and 6 months. However, the
PRP group was associated with significantly lower VAS
scores at 12 months (2.99 + 1.78 vs 4.73 + 2.63; P = <
0.001) and 24 months (4.05 + 1.82 vs. 6.06 + 2.01; P=<
0.001) than was the GNRFA group (Fig. 5).

In the PRP group, the ODI scores also consistently
demonstrated a significantly greater decrease from the
basal pre-interventional value during the entire duration
of the study (Table 3). The ODI scores in the GNRFA group
showed improvement during the first 6 months after in-
tervention. At 12 months, however, the scores worsened,

Table 1. Baseline and demographic characteristics of patients
with knee osteoarthritis in PRP and GNRFA group.

approaching the baseline, and they were worse than the
baseline at 2 years. Compared to the GNRFA group, the
PRP group showed statistically significantly lower ODI
scores at all pre-specified time points of analyses. In nei-
ther group did the patients exhibit adverse effects.

DiscussioN

In this large single-center study, we prospectively
compared the efficacy of fluoroscopy-guided conven-
tional RFA to that of intraarticular PRP injection on
chronic pain caused by knee OA, using the VAS and ODI
scores over a follow-up period of 24 months. We found
that the improvement in VAS scores was significant in
both intervention groups, especially during the first 6
months after the intervention. In addition, patients in

. PRP GNRFA the PRP group experienced sustained pain relief at 24
Variables P-value . . . .
(n=100) | (n=100) months of intervention; by comparison, for those in the
Age 56+590 | 55.63+6.21 | P>0.05 RFA group, no further improvement in pain scores was
Male 33 (33%) 42 (42%) noted beyond the 6-month period.
Gender
Female | 67 (67%) 58 (58%) Table 2. Intergroup comparison of VAS scores during follow-up.
Di i .80 = 1.4 79 £ 1.4 P>0.
isease duration (years) 3.80 6 | 3.79 9 > 0.05 Mean VAS + Mean VAS +
Kellgren-Lawrence Grading Scale (SD) in PRP (SD) in GNRFA | P-value
Mean + SD 2.64 £0.048 | 2.42 £0.049 | P>0.05 (n =100) (n =100)
Median (IQR) 1 1 2 weeks 3.94 +0.87 3.11 £0.99 <0.05
Grade 1/no OA 0 0 3 months 2.36 £ 1.15 2.34 £1.08 0.900
Grade 2/mild OA 64 (64%) 58 (58%) 6 months 1.82 +0.93 1.89 + 0.94 0.599
Grade 3/moderate OA 36 (36%) 42 (42%) 12 months 299 +1.78 4.73 +2.63 <0.05
Grade 4/ severe OA 0 0 24 months 4.05+1.82 6.06 +2.01 <0.05

Abbreviations: GNRFA, genicular nerve radiofrequency ablation; IQR,
interquartile range; OA, osteoarthritis; PRP, platelet-rich plasma.

Abbreviations: GNRFA, genicular nerve radiofrequency ablation; OA,
osteoarthritis; PRP, platelet-rich plasma; VAS, visual analog scale.

10 PRP Group

8.007

6.00

4.00 H

2004

VAS score

e GN-RFA Group
8.00

6.00+

4.007

VAS score

2,00

T T T T T
After 2Weeks After 3Months After 6 Months ~ After 1 Year  After 2 Years

Time after randomization

T
Baseline

T T T T T T
Baseline After 2Weeks After 3Months After 6 Months  After 1 Year  After 2 Years

Time after randomization

Fig. 5. Change in VAS scores in PRP group and GNREA group from baseline to each time point.
Abbreviations: GNRFA, genicular nerve radiofrequency ablation; PRP, platelet-rich plasma; VAS, visual analog scale
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Table 3. Intergroup comparison of ODI scores during follow-up.

Mean ODI = Mean ODI +
(SD) in PRP (SD) in GNRFA | P-value
(n =100) (n =100)

2 weeks 30.37 £5.71 29.72 £ 5.58 0.417
3 months 28.62 £ 6.80 19.28 £4.76 <0.05
6 months 2237 £4.74 17.72 £ 4.00 <0.05
12 months 18.40 + 4.13 32.89 £ 6.53 <0.05
24 months 17.45 +3.97 40.18 £9.91 <0.05

Abbreviations: GNRFA, genicular nerve radiofrequency ablation;
OA, osteoarthritis; ODI, Oswestry Disability Index; PRP, platelet-rich
plasma.

PRP has shown promise in numerous studies,
with patients reporting reduced pain and improved
function. In the majority of studies, patients report
improved quality of life and higher rates of satisfaction
compared to alternative interventions. Our study is
unique in comparing the efficacy of PRP with RFA, since
most of the available literature, including randomized
trials, systematic reviews, and meta-analyses, compares
PRP with other intraarticular injections, such as local
anesthetic, hyaluronic acid (HA), and steroids. A ran-
domized controlled trial comparing intraarticular PRP
to HA for the treatment of knee degenerative disease
in 192 patients observed that both groups experienced
significant reductions in their subjective International
Knee Documentation Committee (IKDC) scores for up
to 24 months. The median duration of the patients’
subjective perception of symptomatic relief was longer
for the PRP group, who also observed a statistically sig-
nificant difference in the rate of reintervention at 24
months, which was significantly higher in the HA group
(22.6% vs 37.1%, P=0.036) (21). Laver et al (22), in their
systematic review, demonstrated a clear benefit for PRP
in 9 out of 11 studies reviewed. They also concluded
that PRP yielded better results in younger patients with
early knee OA, a finding supported by other reviews
and studies (23-25). A meta-analysis conducted by Xue
et al (26), which encompassed 21 randomized trials,
concluded that PRP was more effective in alleviating
the pain of and enhancing self-reported function in
patients with symptomatic knee OA than were either
saline or corticosteroid treatments. Another meta-
analysis by Chen et al (27), which included 14 random-
ized controlled trials encompassing 1,350 patients,
compared the effectiveness and safety of PRP to those
of HA in the clinical management of knee OA, and indi-
cated that PRP provided superior long-term pain relief
and improved knee joint function to HA.

There is evidence suggesting PRP may contribute
to cartilage preservation and potentially slow the pro-
gression of OA, although long-term data are limited.
These therapeutic benefits likely arise from the growth
factors present in the alpha granules of the platelets,
which stimulate cellular remodeling, cell proliferation,
and bone regeneration. Another benefit of PRP injec-
tions is that they utilize an autologous product, which
reduces the risk of side effects such as allergic reactions.
Additionally, the autologous nature of PRP allows for
more frequent administrations, further enhancing its
appeal as a treatment option (28-31). Furthermore, PRP
has been proposed to exert a lubricating effect within
the injected joint, significantly reducing frictional force
and wear, thereby leading to substantial improvements
in clinical outcomes for symptomatic knee OA (32,33).

In our study, we found decreased pain and ODI
scores in the GNRFA group up to 6 months, after
which the analgesic effect of RFA was not sustained.
This observation is consistent with the available litera-
ture on the efficacy of RFA, showing the procedure’s
short-term benefits for patients with knee OA. There
are several studies, including randomized controlled
trials, studying the efficacy and safety of GNRFA under
fluoroscopy or ultrasound guidance using conventional
or pulsed RF, which demonstrate a decrease in pain
up to 3 months or 12 months but are limited by small
sample size (13,34,35). A systematic review by Tan et
al (36) comprising 9 studies involving 280 chronic knee
OA patients to evaluate the ultrasound-guided ge-
nicular nerve block showed sustained improvements
in both pain and knee function for up to 6 months. A
2017 systematic review by Gupta et al (37) conducted
a comparative analysis of conventional, pulsed, and
cooled RFA techniques using 17 studies. Those studies
found evidence supporting the sustained efficacy of
RFA in alleviating knee OA symptoms for up to one
year. However, the authors concluded that due to the
limitations of small study sizes, inconsistent patient
assessment methodologies, and wide procedural varia-
tions, definitive conclusions on the superiority of any
specific RF procedure modality could not be drawn
(37). Another recent meta-analysis evaluating the
short-term and long-term efficacy of RFA included nine
randomized controlled trials comprising a total of 714
patients (38). This analysis demonstrated that patients
in the RFA group experienced significantly greater pain
relief compared to the control group at the 6-months,
indicating substantial short-term efficacy of RFA in re-
ducing pain. (38).
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It has been speculated that the electric field gener-
ated by pulsed RF could play a therapeutic role by af-
fecting the immune cells to produce proinflammatory
cell mediators or inhibit the excitation of C-fibers and
synaptic transmission. Furthermore, it has been postu-
lated that the increased secretion of endogenous opioid
precursor mRNA and corresponding opioid peptides in
human dermal fibroblasts and human epidermal kera-
tinocytes after pulsed RF might be one of the mecha-
nisms of analgesia (39,40). Hong et al (41) performed
an extensive systematic review and meta-analysis, en-
compassing 12 randomized controlled trials involving
841 patients, that scrutinized the efficacy of RF treat-
ment concerning knee pain and functional outcomes in
knee OA patients. The study found lower pain scores in
the RFA group up to the 3-month follow-up; however,
improvements in knee function were observed only in-
frequently. In the subgroup analysis, which compared
patients who received conventional RF or RFA in the
genicular nerves to those who received intraarticular
pulsed RF, the former group demonstrated significantly
improved pain within one week and the persistence
of an analgesic effect for up to 3 months. In contrast,
intraarticular pulsed RF had a slower onset of action
and shorter duration of pain relief, showing efficacy
up to one month but diminishing by the 3-month mark
(41). These findings highlight the differential efficacy
profiles of RF modalities in managing knee OA pain.

Limited comparative data exist assessing the out-
comes of PRP versus RFA in patients with chronic knee
OA. A recent randomized trial comparing the efficacy
of intraarticular PRP and genicular nerve pulsed RFA
in 200 patients with knee OA was the first study of its
kind (42). At both 6 and 12 months after intervention,
patients in the RFA group reported significantly lower
pain scores on the VAS than did those in the PRP group.
Additionally, the post-interventional Index of Sever-
ity for Osteoarthritis of the Knee (ISK) at 3, 6, and 12
months was significantly lower in the RFA group than
in the PRP group (42). These findings contrast with our
results, which demonstrate PRP to be more efficacious
than RFA in managing chronic knee OA. This disparity
likely stems from differences in patient selection cri-
teria: our study included only patients with moderate
OA (Grade lI-1ll on the K-L grading scale), whereas the
prior study focused on patients with advanced severe
knee OA (Grade IV on the K-L grading scale). Previous
research has indicated that PRP does not confer sta-
tistically significant clinical benefits on patients with
advanced-stage knee OA (43). Additionally, GNRFA in

our study was performed under fluoroscopic guidance,
whereas pulsed RF in the prior study was conducted un-
der ultrasound guidance. Previous research comparing
the outcomes of ultrasound- and fluoroscopy-guided
genicular nerve blocks for patients with chronic knee
OA found no significant differences in pain relief, func-
tional improvement, or safety profiles between the 2
groups at the 4- and 12-week follow-ups (44), suggest-
ing the adequacy of RFA in the comparison group in
our study.

PRP demonstrates distinct pathophysiologi-
cal advantages in various in vitro studies within the
realm of regenerative medicine (45). In intraarticular
applications, PRP exhibits a dual effect: it suppresses
the excitatory C-fiber response and inhibits synaptic
transmission. Moreover, the concentration of growth
factors in PRP triggers an inflammatory response that
may enhance soft tissue healing, promote graft revas-
cularization, and augment bone regeneration, suggest-
ing effects likely most beneficial to affected joints with
mild to moderate OA. Evidence indicates that exposure
to PRP in vitro induces regenerative cellular changes
and reduces catabolic activity, as demonstrated by a
decreased expression of matrix metalloproteinase-1 in
synoviocytes (46). Specifically, osteoarthritic chondro-
cytes exposed to PRP (from both healthy donors and
autologous preparations) show decreased levels of
inflammatory markers (e.g., IL-1p and TNF-a), increased
growth factors and chondrocyte proliferation, and
reduced apoptosis (46-48). Furthermore, PRP has been
shown to have an excellent safety profile, devoid of the
risks associated with other interventions such as those
involving corticosteroids and opioids. Additionally, PRP
requires little to no downtime and can be administered
concurrently with physical activity interventions.

Limitations

Several limitations were identified in our study.
Firstly, the absence of a control group and the open-
label nature of the study are notable constraints.
Secondly, despite our observations of the apparent
benefits of PRP on knee OA, patients in our study
received only one injection of PRP. Some studies have
demonstrated improved effectiveness with multiple
injections, but there is no conclusive evidence outlining
the number of injections for the most optimal response
(49,50). Lastly, the evaluation of efficacy in this study
was primarily based on nonimaging, patient-reported
clinical outcomes. While prior research has demonstrat-
ed objective radiologic improvements in PRP-treated
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groups—such as increased patellofemoral cartilage
volume, reduced meniscal disintegration, decreased
synovitis, and enhanced vascularity on ultrasound
(51,52)—our study did not incorporate these structural
assessments. Future studies would benefit from the
inclusion of MRI or ultrasound to provide objective
evidence of structural changes within knee OA patients
following PRP or GNRFA treatment.

CONCLUSION

There is considerable variability in the utilization
of different modalities for managing chronic knee
OA with evidence supporting their effectiveness,
particularly in early to moderate stages. The emerg-

ing concept of combining PRP with RFA, as a measure
of integrating both intraarticular and extra-articular
treatment options, holds the promise of further al-
leviating pain and enhancing knee function, though
further research is warranted to validate its efficacy.
Future research exploring the clinical application of bi-
ologics in OA treatment should prioritize multicenter,
double-blind, randomized controlled trials with lon-
ger follow-up periods to enable both longitudinal and
cross-sectional comparisons. These efforts are crucial
for elucidating the optimal PRP treatment protocols
and advancing the long-term clinical effectiveness of
PRP injections in knee OA, particularly in terms of en-
hancing patient satisfaction and functional outcomes.
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