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ABSTRACT

Objective: Genicular nerve interventions have emerged as effec-
tive minimally invasive treatment options for knee osteoarthritis
(KOA). Pulsed radiofrequency (PRF) and radiofrequency ablation
(RA) are increasingly used techniques; however, comparative evi-
dence between these two approaches remains limited. The aim of
this study is to compare the clinical efficacy of ultrasound-guided
genicular nerve pulsed radiofrequency and genicular nerve ra-
diofrequency ablation in patients with KOA.

Method: This randomized study was conducted at a tertiary pain
clinic between May 2024 and January 2025. Initially, 142 patients
with KOA-related knee pain were evaluated. After screening, 121
patients were included. And 109 patients who demonstrated
>50% pain relief following a diagnostic genicular nerve block were
randomized into two groups: the genicular nerve pulsed radiof-
requency group (GPRF, n=52) and the genicular nerve radiofre-
quency ablation group (GRA, n=57). During follow-up, 5 patients
in the GPRF group and 4 patients in the GRA group were lost to
follow-up, leaving 47 and 53 patients respectively for final analy-
sis. Pain intensity was evaluated by using the Visual Analog Scale
(VAS), and functional status was assessed using the Western On-
tario and McMaster Universities Osteoarthritis Index (WOMAC).
Assessments were performed before treatment, at the 3™ week,
and at the 3™ month.

Results: Both treatment groups demonstrated significant im-
provements in VAS and WOMAC scores compared with baseline
at both follow-up periods (p < 0.001). However, no statistically
significant differences were observed between both groups re-
garding pain reduction or functional improvement. The overall
meaningful pain response rate (250% pain reduction) was 58% at
3 week and 48% at 3" months.
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Amag: Genikdler sinir girisimleri, diz osteoartriti (DOA) igin etki-
li, minimal invaziv tedavi segenekleri olarak 6ne g¢ikmigtir. Pulsed
radyofrekans (PRF) ve radyofrekans ablasyon (RA) giderek daha
stk kullanilan tekniklerdir; ancak bu iki yaklasimi karsilastiran galis-
malarda net sonuglar sunulamamigstir. Bu ¢alismanin amaci, DOA’i
olan hastalarda ultrason esliginde uygulanan genikiiler sinir pul-
sed radyofrekans uygulamasinin ve genikiler sinir radyofrekans
ablasyonunun klinik etkinligini karsilagtirmaktir.

Yoéntem: Bu randomize ¢alisma Mayis 2024 ile Ocak 2025 tarih-
leri arasinda Uglincli basamak bir agri kliniginde gergeklestirildi.
Diz osteoartritine baglh agrisi olan 142 hasta degerlendirildi. ilk
degerlendirme sonrasi 121 hasta galismaya dahil edildi. Tanisal
genikdler sinir blogu sonrasi agrisinda 2%50 azalma olan 109 has-
ta rastgele iki gruba ayrildi: genikiler sinir pulsed radyofrekans
grubu (GPRF, n=52) ve genikiler sinir radyofrekans ablasyon gru-
bu (GRA, n=57). Takip suresince, GPRF grubundan 5 hasta ve GRA
grubundan 4 hasta takipten gikti; bdylece sonug analizine sirasiyla
47 ve 53 hasta dahil edildi. Agri siddeti Gorsel Analog Skala (VAS)
ile, fonksiyonel durum ise Western Ontario and McMaster Univer-
sities Osteoarthritis (WOMAC) indeksi ile degerlendirildi. Deger-
lendirmeler islem Oncesi, 3. hafta ve 3. ayda yapildi.

Bulgular: Her iki grupta da VAS ve WOMAC skorlarinda baslangi-
ca gore her iki takip doneminde de anlaml iyilesme saptandi (p
< 0.001). Ancak iki grup arasinda agri azalmasi ve fonksiyonel iyi-
lesme agisindan anlamh fark bulunmadi. Tim hastalar degerlen-
dirildiginde anlamli agri yaniti orani 3. haftada %58, 3. ayda %48
olarak bulundu.
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Genicular Nerve Pulsed Radiofrequency Versus Ablation

Conclusion: Both GPRF and GRA significantly reduced pain and
improved functional outcomes in patients with KOA. Neither tech-
nique showed superiority over the other, suggesting that both
may be considered effective treatment options in clinical practice.

Keywords: Knee osteoarthritis, genicular nerve, pulsed
radiofrequency, radiofrequency ablation

Sonug: Hem GPRF hem de GRA, DOA olan hastalarda agriyi an-
lamli 6l¢lide azaltmis ve fonksiyonel sonuglari iyilestirmistir. Her
iki teknik de digerine Ustlinlik gdostermemis olup, bu durum her
ikisinin de klinik uygulamada etkili tedavi secenekleri olarak de-
gerlendirilebilecegini distindlirmektedir.

Anahtar sozciikler: Diz osteoartriti, genikdler sinir, pulsed radyof-
rekans, radyofrekans ablasyon

INTRODUCTION

Osteoarthritis, a degenerative common complaint, is the ma-
jor cause of disability worldwide (1). Within this group of con-
ditions, knee osteoarthritis (KOA) is the most constantly ob-
served one, leading to pain, strictness, loss of function, and
disfigurement. The knee joint consists of bone structures:
the distal femur, proximal tibia, and fibula; meniscus and
hyaline cartilage, ligaments, and synovial membrane, which
is responsible for the product of synovial fluid. In the histo-
ry, KOA was believed to be caused solely by cartilage dam-
age, but now it’s defined as a multifactorial complaint told
by multiple factors similar as trauma, mechanical forces, in-
flammation, and metabolic diseases, rather than simply car-
tilage degeneration. As the complaint progresses, changes in
non-cartilaginous structures such as the joint capsule, synovi-
al membrane, subchondral bone, ligaments, and periarticular
muscles come the source of pain, and differences in these
structures can be observed (2). The diagnosis of KOA is gener-
ally made by assessing symptoms, physical examination, and
imaging techniques. Direct radiography, the first line imaging
technique for KOA, helps determine the Kellgren-Lawrence
(KL) compound score, which helps evaluate the rigidity of the
condition (2,3). Magnetic resonance imaging assesses carti-
lage, synovium, and subchondral bone lesions (3). Treatment
should be multimodal and personalized. It should be planned
according to the stage of the complaint and the overall health
status of the case. Originally, physical therapy is recommend-
ed to maintain common mobility and reduce pain. Lifestyle
changes as weight loss and balanced nutrition are suggest-
ed to support the treatment. Invasive techniques such as
intra-articular steroid injections, hyaluronic acid, stem cell
therapy, prolotherapy, acupuncture, and platelet-rich plas-
ma are effective in reducing pain and maintaining common
functions. In patients with advance stage where these proce-
dures are ineffective, surgery is recommended. Surgical ways
include arthroscopy, arthroplasty, osteotomy, and total knee
replacement (4). Genicular nerve (GN) diagnostic block is a
novel approach that targets the three sensitive branches of
the knee the lateral and medial superior GN, as well as the
medial inferior GN. This procedure interrupts pain transmis-
sion to the central nervous system, leading to functional im-
provement. Ultrasound guidance offers direct visualization of
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anatomical structures and real- time control over anesthetic
delivery, performing in enhanced effectiveness, minimized
quiescence accompanied by reduced reliance on anatomi-
cal landmarks, lower anesthetic consumption, and increased
safety (4). Growing evidence suggests that GN block reduces
pain and increases functionality in KOA (5). Pulsed radiofre-
quency (PRF) and radiofrequency ablation (RA) of GN are also
shown to be effective in reducing pain in KOA (6).

The Western Ontario and McMaster Osteoarthritis (WOMAC)
index was developed in 1982 and since then it evaluates the
pain, stiffness and physical activity of patients with osteoar-
tritis (OA). It has been a widely used and reliable assessment
tool for OA worldwide (7).

The goal of this randomized study is to estimate and compare
the effectiveness of GN pulsed radiofrequency and radiofre-
quency ablation for knee joint pain and effects of these on
WOMAC score.

MATERIAL and METHODS

The research was carried out at the Pain Clinic of Ankara
Bilkent City Hospital, from May 2024 to January 2025, after
obtaining ethical approval from the Ankara Bilkent City Hos-
pital Medical Research Scientific and Ethical Review Board
(Approval no and date: TABED 1-24-88, 24 April 2024). Writ-
ten informed consent was obtained from all participants, and
the study was conducted in accordance with the principles of
the Declaration of Helsinki (2013). The trial has been regis-
tered onClinicalTrials.gov (NCT06894147).

Case Selection

Originally, 142 cases diagnosed with KOA and who had KOA
related pain were evaluated. Following the first evaluation,
121 patients were included, however only a total of 109 pa-
tients showed a favorable response to the individual diagnos-
tic GN block. These 109 patients were randomly divided into
two groups: The pulsed radiofrequency group (GPRF) and the
radiofrequency ablation group (GRA). During the follow-up
period, 5 patients in the GPRF group and 4 in the GRA group
were lost to follow-up. These patients were excluded from
the study. Only 47 in the GPRF group and 53 patients in the
GRA group were included for the final analysis (Figure 1).
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Final analyzed n = 47
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Final analyzed n = 53

Final analysis
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Figure 1. CONSORT flow diagram of patient enrollment,
randomization, and follow-up in the study comparing genicular
nerve pulsed radiofrequency group (GPRF) and radiofrequency
ablation of the genicular nerves group (GRA) in patients with
knee osteoarthritis.

Group Allocation

Patients who showed a 250% reduction in pain according
to Visual Analog Scale (VAS) after a diagnostic block applied
to the superior medial, superior lateral, and inferior medial
branches of the GN were randomly divided into two groups.
A computer-generated randomization programme was used
to group patients, who responded diagnostic blockade, to ei-
ther PRF or RA methods.

1. Group PRF (GPRF): Patients receiving pulsed radiofrequen-
cy to GN.

2. Group RA (GRA): Patients receiving radiofrequency abla-
tion to GN

Procedure

Before the intervention, standard laboratory tests were car-
ried out, and intravenous vascular access was provided. All
procedures took place in a sterile operating room setting
with standard anesthesia monitoring.

Diagnostic genicular nerve block

For USG- guided block, a supine position with a gel pillow un-
der the popliteal fossa was given. A linear US probe (10 MHz,
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Toshiba, Aplio 500) was used for the procedure. The GN run
in close proximity to the genicular artery at the junction of
the superior medial and lateral aspects of the femoral con-
dyle and the femoral shaft. In this area, the injection point is
close proximity to the genicular artery. In the inferior medial
aspect of the knee joint, the inferior branch of the GN is po-
sitioned near the periosteum, in a slightly hollow area where
the tibial condyle and shaft match, also in proximity to the
genicular artery. Again, the target point in this region is ad-
jacent to the genicular artery. For all three diagnostic blocks,
a standardized scanning approach was employed, with the
ultrasound probe positioned transversely over the femur or
tibia. Accordingly, the needle is inserted from anterior to pos-
terior, and several crucial points were emphasized. First, the
authors propose the “90-degree rule” which means that the
ultrasound probe should be aligned in the same plane as the
side radiograph. The probe is only aligned or shifted without
tilting or rotating. After skin infiltration with prilocaine hy-
drochloride 20 mg mL*(Citanest®, Tlrkiye), using an in-plane
approach and after negative aspiration, 2 mL of lidocaine hy-
drochloride 10 mg mL? (Aritmal®, Turkiye) was administered
to each branch.

Genicular Nerve Pulsed Radiofrequency

For PRF, the GN were identified under US guidance using the
same method. A 22-gauge RF cannula (5 cm with a 5 mm ac-
tive tip) and RF electrode were placed adjacent to the ge-
nicular artery via an in-plane anterior-to-posterior approach.
Sensory stimulation (below 0.3 V) was performed to elicit
dysesthesia or tingling in the knee joint, confirming correct
placement. Pulsed radiofrequency was applied at 45 V with
a frequency of 5 Hz, a pulse width of 5 miliseconds, and a
temperature not exceeding 42°C for 360 seconds using an RF
generator (NeuroTherm NT1100).

Genicular Nerve Radiofrequency Ablation

For RA, the GN were identified as described above. A 22-gauge
RF cannula (5 cm with a 5 mm active tip) and RF electrode
were placed, and after sensory stimulation (below 0.3 V) was
performed to elicit dysesthesia or tingling in the knee joint,
correct placement was confirmed. Radiofrequency ablation
was applied at 45 V with a frequency of 5 Hz, a pulse width
of 5 miliseconds, and a temperature of 80 °C for 60 seconds
using an RF generator (NeuroTherm NT1100).

Inclusion criteria

e Patients aged 18 and older, of both sex

e Diagnosis of KOA with knee pain for more than six months
e KL classification of Grade 2-4

e Pain severity rated between 6-10 on the VAS

e Patients who have not benefited from conservative treat-
ment
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Exclusion criteria

e Patients with chronic knee pain due to other pathologies,
such as meniscopathy, trauma, or rheumatoid arthritis

e History of previous knee surgery, intra-articular injection
within the last 3 months, coagulopathy, or use of anti-
platelet or anticoagulant medications

e Infection at the knee joint

e Severe psychiatric disorders

e Patients with a cardiac pacemaker, or renal or hepatic
failure

Data collection and evaluation

A follow-up form was completed prior to the procedure (T0),
at the 3™ week (T1) and 3™ month (T2) of follow-up for the
patients who met the inclusion criteria. Demographic data,
including age, gender, height, weight, and KL stage, were
recorded for all participants. Pain intensity was assessed
using the VAS, ranging from 0 (no pain) to 10 (the worst
imaginable pain). At the end of the study, all collected data
were compared between pre-treatment and post-treat-
ment follow-up periods, as well as between the two groups.
The impact of the applied interventional methods on func-
tionality was evaluated using the WOMAC score. The WOMAC
consists of three subscales: 5 questions for pain, 2 questions
for joint stiffness, and 17 questions for physical function and
disability. Each item is scored on a 0—4 Likert scale, yielding a
total WOMAC score ranging from 0 to 96, with higher scores
indicating worse pain, stiffness, and functional impairment. A
change of at least 10 points in the total WOMAC score was
considered clinically significant. The total WOMAC scores of
the patients were assessed during their visits before the inter-
vention, at the 3 week, and at the 3 month.

Table I. Demographic Data and the Stage of Knee Osteoarthritis
of the Pulsed Radiofrequency and Radiofrequency Ablation
Groups

GPRF GRA value
(n=47) (n=53) P
Age (median; IQR) 70.0(12.0) 68.0(7.0)  .395*
Sex, n (%)
Female 37 (78.7) 38 (71.7) 418t
Male 10(21.3) 15 (28.3)

BMI (kg m) (median; IQR) 28.7 (6.0)
KL stage, n (%)

28.9 (6.5) .915*

2 5 (10.6) 4(7.5) .
3 24(511) 27(s09) %
4 18(38.3) 22 (41.5)

* Mann-Whitney U test, TPearson chi-square test, * Likelihood ratio, Cl:
Confidenceinterval, BMI: Body massindex, KL: Kellgren-Lawrence, GPRF:
Group pulsed radiofrequency, GRA: Group radiofrequency ablation
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Statistical Analyses

Statistical analyses of the data were conducted using IBM
SPSS Statistics 27.0. Continuous variables were presented
as mean * standard deviation (SD) or median (interquartile
range- IQR-25-75 percentiles), and categorical variables were
presented as number (n) and percentage (%). The normali-
ty of continuous variables is assessed using the Shapiro-Wilk
test. For continuous variables that met the assumption of
normality, independent-samples t-tests were used to com-
pare two groups. For continuous variables that were not
normally distributed, the Mann-Whitney U test was used. For
intra-group comparisons of continuous variables, the Wilcox-
on signed-rank test was performed. Associations between
categorical variables were analyzed using the Pearson chi-
square test, the Likelihood ratio test, or the Phi coefficient.
The McNemar test was used to compare paired categorical
variables. A p-value < 0.05 was considered statistically signif-
icant.

RESULTS

The treatment groups were similar in age, gender, BMI, and
KL grade (p > 0.05) (Table I).

VAS and WOMAC scores of the treatment groups are given in
Table II. Both groups showed significant improvement in VAS

Table lI: Visual Analog Scale and Western Ontario and McMaster
Universities Arthritis Index Scores of the Treatment Groups

GPRF GRA

(n=47) (n=s3)  Pvalue*
VAS
Baseline 8.0(1.0) 8.0(1.0) .610
3 week 4.0 (5.0) 3.0(5.0) .330
p-valuet <.001 <.001
3 month 4.0 (5.0) 5.0 (5.0) .860
p-valuet <.001 <.001
WOMAC
Baseline 74.0 (4.0) 72.0 (3.0) 370
3 week 51.0(3.0) 51.0(2.0) .320
p-valuet <.001 <.001
3 month 51.0(3.0) 50.0 (1.0) .230
p-valuet <.001 <.001

Data are presented as median (interquartile range [IQR]).

* Inter-group comparisons with Mann-Whitney U test , ,TIntra-group
comparisons compared to baseline using the Wilcoxon signed-rank test,
*Mann-Whitney U test, ** Cls of Monte-Carlo 2-sided

Cl: Confidence interval, VAS: Visual analog scale, WOMAC: Western
Ontario and McMaster Universities Arthritis Index, GPRF: Group pulsed
radiofrequency, GRA: Group radiofrequency ablation

JARSS 2026;34(3):199-205



Table Ill: Meaningful Pain Responses of the Groups During
Follow-Up

GPRF GRA p-value*
(n=47) (n=53)
Meaningful pain response 25 (53.2) 33 (62.3) .359

at the 3 week, n(%)

Meaningful pain response
at the 3 month

* Pearson chi-square test. GPRF: Group pulsed radiofrequency,
GRA: Group radiofrequency ablation

22(46.8) 26(49.1)  .822

Table IV. Analysis of Variables in Terms of Affecting Meaningful
Pain Relief at 3™ week

Meaningful Pain

No Meaningful

Response at 3™ Pain Response p-value
week (n=58, 58%) (n=42, 42%)
Age 70.0 (12.0) 67.0 (16.0) <.001*
Sex
Female 41 (70.7) 34 (81.0) 242t
Male 17 (29.3) 8(19.0)
BMI (kg m?) 26.9 (6.0) 28.9 (8.5) .990*
KL stage**
2 4 (44.4) 5 (55.6) 53¢
3 32 (62.7) 19 (37.3) '
4 22 (55.0) 18 (45.0)

**Values indicate rows percentages, *Mann-Whitney U test, T Pearson
chi-square test, * Phi coefficient, *"Cls of Monte-Carlo 2-sided;
BMI: Body mass index, KL: Kellgren-Lawrence

Table V. Analysis of Variables in Terms of Affecting Meaningful
Pain Relief at 3™ Month

Meaningful Pain No meaningful Pain

Response at 3" Response at 3  p-value
month (n=48,48%) month (n=52, 52%)
Age 67.5(14.0) 68.5(12.0) .390*
Sex
Female 35(72.9) 40 (76.9) .644%
Male 13 (27.1) 12 (23.1)
BMI (kg m?) 27.9 (6.0) 28.8(7.7) .960*
KL stage**
2 4 (44.4) 5(55.6) 831*
3 26 (54.2) 25 (48.1) :
4 18 (37.5) 22 (55.0)

**Values indicate row percentages, *Mann-Whitney U test, T Pearson
chi-square test, *Phi coefficient

BMI: Body mass index, KL: Kellgren-Lawrence

and WOMAC scores compared to pre-treatment scores at 3™
week and 3™ months (p < 0.001). In the GPRF, VAS (p = 1.000)
and WOMAC (p = 0.837) scores were similar at 3" week and
3" months. Likewise, VAS (p = 0.382) and WOMAC (p = 1.000)
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80
70

mm GPRF
=3 GRA

50
40
30
20
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%

T T
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Meaningful pain response ratios

Figure 2. Meaningful pain response of the treatment groups.
GPRF: Group pulsed radiofrequency, GRA: Group radiofrequency
ablation

scores in the GRA did not differ significantly between the the
3" week and 3" months.

Meaningful pain response ratios of the groups were not sig-
nificantly different at 3™ week and 3 months (p = 0.359, p =
0.822, respectively) (Table Ill). The meaningful pain response
ratio for the groups was illustrated in Figure 2. When all
patients were considered, the rates of meaningful pain re-
sponse were 58% at 3 week and 48% at 3 months, with a
significant difference between the two (McNemar test, p =
0.031).

Age was higher in the group that experienced a meaningful
pain response at 3™ week than in the group that did not (p <
0.001). No statistically significant differences were found in
gender, body mass index (BMI), or KL stage in terms of mean-
ingful pain response (p > 0.05).

No statistically significant differences were found in age,
sex, BMI, or KL stage between the groups with and without a
meaningful pain response at the 3 months (p > 0.05) (Table
V).

DISCUSSION

The results of this randomized trial give significant perceptiv-
ity into the relative efficacity of GPRF and GRA in the opera-
tion of pain associated with KOA. Both interventions demon-
strated statistically significant reductions in pain scores at
both the 3™ week and 3 month follow-ups. These findings
emphasize the eventuality of both methods as effective mo-
dalities for reducing pain in KOA. Both methods exhibited
similar analgesic effects at any of the follow-up intervals.

The knee joint is richly innervated, which is necessary for
proprioception, stability, and function during movement.
The anterior cutaneous branches of the femoral nerve gives
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sensory innervation to the anterior aspect of the knee. The
medial aspect of the knee is innervated by the obturator
nerve. The sciatic nerve, with its tibial and common fibular
branches, is responsible for the sensory innervation of the
posterior aspect of the knee. The lateral femoral cutaneous
nerve provides some sensation to the lateral aspect of the
knee joint. The GN, which are the sensory branches of the
sciatic nerve, innervate the knee joint itself. Most commonly
used knee GPRF approaches focus on three of the approxi-
mately 12—-13 nerves supplying the knee joint, specifically the
superior lateral, superior medial, and inferior medial genic-
ular nerves, consistent with the approach used in this study
(8). Furthermore, Shannon et al. emphasized in their review
that achieving complete knee joint denervation is not possi-
ble because of the joint’s complex innervation pattern (9). In
this study, both methods revealed a significant reduction in
pain at the follow- up intervals. In the GRA group, 50 of the
subjects at the 3 month and 55 of the subjects at the 3™
week achieved a reduction in pain of 250%. These results are
consistent with previous literature (10-12). A study evaluat-
ing 112 patients who underwent GRA reported that 47.8% of
participants achieved a 250% clinical benefit (9). The results
are consistent with the current literature regarding differ-
ent patient groups entering GRA in real-world setting, which
have indicated success rates between 35 and 65 % for attain-
ing at least 50% pain relief during follow- ups conducted over
a period of 6 to 12 months (11,12). Also, Santana-Pineda et
al. performed a study in 198 patients comparing GPRF and
GRA. They concluded that GRA is more effective than GPRF in
relieving pain and achieving function in KOA, significantly re-
ducing analgesic consumption while minimizing side effects.
The superiority of GRA lasted till the 6" month of follow- up.
In our study, both GRA and GPRF groups had similar effects
and neither method was found to be superior to the other
(23).

Genicular radiofrequency ablation is a novel method for pa-
tients who have moderate to severe KOA, previous surgeries
without clinical benefit or patients wishing to avoid surgery.
It generally involves a two step procedure originally, a diag-
nostic block is performed under fluoroscopy or ultrasound
guidance. A local anesthetic, generally lidocaine, is injected
around the GN branches; a successful response (at least a
50% reduction in pain) qualifies a patient for ablation pro-
cedure. The ablation uses radiofrequency energy to disrupt
the transmission of pain signals from the knee to the central
nervous system. The ideal is to apply radiofrequency ablation
to these nerves at 70- 80°C, leading to denaturation of pain-
transmitting proteins. This results in pain relief generally last-
ing from three to six months or longer. Nonetheless, the pos-
sibility of nerve regeneration may make the symptoms return
over time. No serious complications were observed during
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the procedure, except for minor skin bruising and vascular
injuries. In this study, a diagnostic block was performed first,
and GRA was also planned. A typical average effect time of 3
months was observed (14).

The use of GPRF has emerged as a significant development in
the management of KOA-related pain. Pulsed radiofrequency
applied to the GN delivers intermittent electrical pulses at a
voltage of approximately 45 V, with each pulse lasting 20 mil-
liseconds, followed by a silent phase of 480 milliseconds. This
pulsed delivery pattern maintains tissue temperatures below
the critical threshold of 45°C, thereby preventing irreversible
thermal injury. It functions by interposing nociceptive sig-
nals transmitted by A-§ and C filaments while conserving the
integrity of motor and sensitive A-B filaments. The difference
and advantage of GPRF is that it minimizes the risk of com-
plications like neuromas and deafferentation (15). As previ-
ously discussed, most studies have focused on radiofrequency
ablation, while the evidence regarding pulsed radiofrequency
of the genicular nerves in the knee remains limited. The first
study by Kesikburun et al. showed the efficacity of GPRF over
a 12- week period (16). Santana-Pineda et al. applied GPRF
to 98 patients, they observed >50% pain relief in 79 of cases
at 1 month, 27 at 6 months, and 12 at the end of 12 months
follow- up. They didn’t estimate the 3 month outgrowth
(23). In this study, it was observed that in the GPRF group,
53.2% of cases showed =50% pain relief at the 3™ week, and
this reduced to 47 % at the end of the 3™ months. Ghai et al.
revealed in their study, including 15 cases in the GPRF group,
that 73 % of cases in the GPRF group achieved effective pain
relief at the 12 week follow- up (15). All these findings support
the possibility of PRF as a promising and less invasive tech-
nique for managing pain in KOA emphasizing the necessity for
farther exploration to enhance its clinical application.

As a result of this study, significant reductions in WOMAC
scores were observed in both the GRA and GPRF groups.
Previous studies have found that even the GN block alone
demonstrated significant improvements in WOMAC scores
compared to the placebo groups over a period of three
months (16). The positive effects of GPRF and GRA on the
WOMAC score have also been demonstrated.

Despite the promising findings, this study is not without lim-
itations. The sample size, while sufficient for preliminary anal-
ysis, may restrict the generalizability of the results. The fact
that the study is single-center is another limitation. The fol-
low-up period for patients could have been longer, allowing
for the observation of differences between the two groups in
long-term follow-ups at one year; however, this can still be
evaluated as a cohort in the future since the follow-up peri-
od is ongoing. Regarding statistical methodology, a repeat-
ed-measures analytical approach could potentially provide a
more comprehensive evaluation of the interaction between
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treatment group and time. However, because the continu-
ous variables did not meet normality assumptions and the
sample size was relatively limited, separate non-parametric
comparisons at each time point were preferred instead of re-
peated-measures ANOVA.

CONCLUSION

In conclusion, the absence of significant differences in pain
relief between the two techniques carries important clinical
implications. Clinicians may consider both GPRF and GRA as
viable treatment options for KOA, allowing for individual-
ized patient care based on specific clinical scenarios, patient
preferences, and underlying comorbidities. The choice of
technique may also be influenced by the availability of re-
sources and the clinician’s expertise. Besides, although both
techniques demonstrated a statistically significant reduction
in pain, it is suggested that due to the complex innervation
of the knee joint, a reduction of 50% or more in pain was
observed in only half or fewer of the patients when used
alone. Therefore, it may be more effective when combined
with other techniques. Further studies are needed to explore
this possibility.
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