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Abstract

Introduction: Radiofrequency (RF) treatment of the genicular nerves is a prom-

ising treatment for chronic osteoarthritic and persistent postsurgical knee pain 

(PPSP), refractory to conventional medical management.

Methods: The RECORGEN study is a retrospective single- center cohort study of 

patients treated with ultrasound- guided conventional RF of the genicular nerves for 

chronic knee pain in Hospital Oost- Limburg, Genk from September 2017 to June 

2020. Subgroup analysis based on etiology of pain (PPSP and degenerative knee 

pain) was performed in addition to the total study population analysis. Outcome 

parameters were global perceived effect (GPE), Numeric Rating Scale for pain, 

consumption of strong opioids, and safety of the treatment at 6 weeks and cross- 

sectionally at a variable time point. Treatment success was defined as GPE≥50%.

Results: Sixty- eight cases were screened of which 59 (46 diagnosed with PPSP and 

13 with degenerative knee pain) were included in the study. Treatment success at 

6 weeks was achieved in 19 of 59 interventions (32.2%) and was similar in both 

groups. Seventeen responders were evaluated at follow- up. 45.1% (8/17) continued 

to have a positive effect at the second time point. The mean duration of effect of 

the RF treatment was 8.3 months. Safety analysis at 6 weeks and at the second time 

point showed a good safety profile of the treatment.

Conclusion: Conventional RF of the genicular nerves was clinically successful in 

more than 30% of the study population refractory to conventional medical manage-

ment. Overall, the treatment was well tolerated. The mean duration of effect was 

8.3 months.

K E Y W O R D S
chronic knee pain, genicular nerves, osteoarthritis, persistent postsurgical pain, radiofrequency 
ablation
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INTRODUCTION

Osteoarthritis (OA) is a major health burden, which is 
largely attributable to knee osteoarthritis.1 Usual treat-
ment modalities for knee OA are physiotherapy, self- 
management programs, lifestyle changes, knee braces, 
acupuncture, walking aids, and limited pharmacological 
treatment (oral analgesics like paracetamol, oral or topi-
cal nonsteroidal anti- inflammatory drugs, and intra- 
articular corticosteroids).2 When conservative treatment 
is insufficient, non- responders rely on surgery and/or on 
prescribed opioids despite their adverse effects. More 
than 50% of the population once diagnosed with knee 
OA will undergo a total knee arthroplasty (TKA) in 
their lifetime.3  The fragile elderly with knee OA, how-
ever, often face a high intraoperative risk and the young 
OA population is confronted with repeated surgery due 
to the limited lifetime of a prothesis. Moreover, a con-
siderable number of patients develops persistent post- 
surgical knee pain (PPSP), a multifactorial and mostly 
neuropathic pain disorder.4 Twenty to fifty- three percent 
of the patients develop chronic disabling pain after TKA 
that exists beyond the time for normal healing.5– 9 While 
recent studies have explored prediction tools to assess 
the risk of developing this complication, PPSP remains 
a condition with little treatment options.4,5,10– 14 After a 
negative intensive orthopedic diagnostic approach, usual 
treatment consists of conservative therapy with analge-
sics and physiotherapy.4,15 The residual pain after TKA 
is most commonly located anteriorly.4,15

Radiofrequency (RF) treatment of the genicular 
nerves is a relatively novel and minimally invasive in-
tervention that aims to reduce knee pain and increase 
knee functionality.16,17 Firstly described by Choi et al.18 
in 2011, RF is a promising technique that could improve 
quality of life of patients with knee OA and PPSP.4 
Conventional RF treatment targets the anterior sen-
sory innervation of the knee, decreasing the transmis-
sion of pain signals by means of a thermal lesion. The 
targeted genicular nerves are the superomedial, infer-
omedial, and the superolateral genicular nerves which 
are branches of the femoral, saphenous, obturator, 
common peroneal, tibial, and sciatic nerves.19– 22 Until 
present, only minor localized adverse events (AEs) have 
been reported16,17 but concern remains over long- term 
desensitization of the knee leading to misuse and pro-
gression of OA.23,24

The primary goal of this study is to evaluate the ef-
fectiveness of the ultrasound- guided conventional RF 
treatment of the genicular nerves in patients who have 
chronic anterior knee pain due to PPSP or in patients 
who have a degenerative disease, and to estimate the 
duration of this effect. Secondary objectives are to 
evaluate the safety, the change in use of strong opi-
oids, functional improvement, and the need of rescue 
therapy.

M ETHODS

Study design

The RECORGEN study is a retrospective single- center 
observational cohort of all patients treated with RF at 
the multidisciplinary chronic pain center in the Hospital 
Oost- Limburg, Genk, between 1 September 2017 and 
30 June 2020. The follow- up period varied for each pa-
tient with a minimum of 6  weeks and a maximum of 
27 months. The study protocol was approved by the ethi-
cal committee of the Hospital Oost- Limburg (approval 
number 20/0005 U).

Participants

All consecutive patients with chronic knee pain who re-
ceived RF treatment of the genicular nerves within the 
time frame were considered eligible. Patients who suffered 
from chronic widespread pain were excluded. The flow di-
agram is presented in Figure 1. Patients were divided into 
two subgroups following the etiology of pain: the PPSP 
group and the degenerative knee pain group (DP).

Data collection and procedures

The data were collected from the medical patient record at 
baseline and at 6 weeks after the procedure. For the follow-
 up, only patients who had a successful treatment at 6 weeks 
received a questionnaire by mail in October 2020. A tel-
ephone contact was made 2  weeks later with those who 
did not respond. Informed consent for participation in the 
study was requested and obtained via mail. These data are 
further referred to as data of the second time point.

Key points

• Radiofrequency treatment of the genicular 
nerves may be an alternative treatment that 
aims to reduce chronic knee pain and increase 
knee functionality in patients with therapy 
resistant osteoarthritis and persistent post- 
surgical pain.

• Ultrasound- guided radiofrequency treatment 
of the genicular nerves resulted in a signifi-
cant improvement in approximately 30% of all 
patients suffering from degenerative knee pain 
and persistent post- surgical pain. The success 
rates were similar in both groups.

• Ultrasound- guided radiofrequency treatment 
has a low risk of serious side effects.
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Data collection was standardized by using patient 
case report forms in the online Castor data management 
tool. Each procedure per knee was considered a unique 
observation, and bilateral procedures were assessed 
specific for each treated knee. Data on patient level was 
gathered and analyzed per treated knee. We collected 
the following demographic and clinical data at baseline: 
age, sex, Numeric Rating Scale for pain (NRS), symp-
tom duration, indication for the procedure, use of strong 
opioids and history of previous knee surgery. Strong 
opioid analgesics were defined as all opioids excluding 
tramadol and codeine. Data collected at 6 weeks post- 
intervention included: NRS pain, global perceived effect 
(GPE), AEs, and concomitant use of strong opioids. GPE 
was expressed in percentage of improvement, ranging 
from 0– 100%. Data at the second time point were only 
collected for patients who reported treatment success 
at 6 weeks, as the probability of symptom improvement 
after 6 weeks were considered negligible. Data collected 
at the second time point included the variables measured 
at 6 weeks after the procedure together with subjective 
functional outcome and data on other invasive treat-
ments performed on the knee of interest in the time 
interval.

RF procedure

All patients underwent an ultrasound- guided conventional 
RF treatment of the three genicular nerves (superomedial, 
inferomedial, and superolateral) after a positive diagnostic 
block (defined as at least 50% pain reduction) with lidocaine 
2% 1 ml at each of the genicular nerves. Both procedures were 
executed under sterile conditions and no sedation was used. 
The used RF technique was like those previously reported 
in the literature.25– 27 Conventional RF was performed at a 
temperature of 70°C for 90 seconds per nerve after reaching 
a sensory threshold of less or equal to 0.5V and after ex-
cluding motor stimulation at 1.0V. The used RF probe was a 
10 cm 21 G Cosman cannula with a 5- mm active tip.

Outcomes

The primary endpoint was the proportion of patients with 
treatment success at week 6 defined as a GPE of ≥50% 
compared to baseline. Secondary endpoints were the pro-
portion of patients with treatment success at the second 
time point, NRS reduction ≥50% compared to baseline at 
week 6 and at the second time point, subjective physical 

F I G U R E  1  Patient flow during the progression of the study
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functioning at the second time point, long- term treatment 
effect defined as the period with pain reduction, use of 
strong opioids at week 6 and at the second time point and 
rescue interventions. Outcomes were analyzed for the en-
tire sample and according to the etiology of pain.

Finally, adverse events were evaluated at both time 
points after RF treatment. Their number, type, and se-
verity are included in the secondary endpoints.

Efforts to address potential sources of bias were the 
following: One researcher (AB) performed the collection 
of data diminishing interobserver- variability, and data 
were gathered in standardized patient report forms.

Statistical analysis

All data are presented for the whole cohort and stratified 
by DP and PPSP groups as mean values and standard de-
viation (SD), or as median values and interquartile range, 
depending on the distribution of the data. Groups were 
not compared to each other statistically as there were no a 
priori hypotheses on baseline differences.

Treatment effect was described as success rates based on 
the GPE and NRS differences between baseline and post- 
treatment scores of at least 50%, and was described as count 
and percentage with 95% confidence interval (CI). Within- 
group change in NRS scores was tested using the paired- 
samples t test for the whole cohort and stratified by group. 
As only one patient was treated bilaterally, no adjustment for 
correlated (multilevel) data was performed. Microsoft Excel 
version 16.0 and R version 4.0.4 were used for all analyses.

RESU LTS

Participant flow

There were 68 procedures of conventional RF treat-
ment of the genicular nerves of the knee after a posi-
tive diagnostic block. Sixty- one cases were included 

in the study. Exclusion from the study was only due to 
presence of chronic widespread pain (n = 7). Fifty- nine 
cases, 13 (22%) of the DP group and 46 (78%) of the PPSP 
group, completed the follow- up period of 6 weeks, and 
two patients were lost to follow- up. There were no other 
missing values for the primary endpoint. Nineteen of 
the 59 patients (32.2%) reported successful treatment at 
6 weeks. These patients were contacted in October 2020, 
the outcome was analyzed at the second time point. The 
response rate to the questionnaire was 89%. The mean 
(±SD) time to follow- up was 17 months (±10).

Baseline characteristics

Baseline demographic and clinical characteristics of the 
whole cohort, the DP group and the PPSP group sepa-
rately are presented in Table 1. Seventy- eight percent 
(46/59) of the cohort belonged to the PPSP group. Forty- 
three of 46 cases developed PPSP after a TKA, and 15 of 
them underwent multiple TKA surgeries. The patients 
in the DP group suffered from OA (8/13), soft tissue (e.g., 
ligament) disease and posttraumatic pain. 27% of all pa-
tients used strong opioids.

The mean age (±SD) at baseline was 62 years (±16.9). 
Duration of knee pain before intervention followed an 
asymmetric distribution. The median duration of pain 
was 42 months (1st and 3rd quartile: 24 and 72 months). 
Three of 59 subjects underwent a second RF treatment 
at the index knee, while only one patient underwent the 
treatment on both knees.

Effectiveness and duration of effect

GPE

At 6  weeks after treatment, 42.4% of all patients expe-
rienced some improvement in pain as expressed on the 
GPE. Treatment success (≥ 50% improvement of GPE) was 

TA B L E  1  Baseline data of the included patients expressed in mean values (±SD)

Baseline data Degenerative knee pain (n = 13) PPSP (n = 46) All patients (n = 59)

Mean age (±SD) at baseline consultation 45.5 (±15.9) 66.9 (±13.9) 62.2 (±16.9)

Sex distribution, n

Female 7 (53.8%) 33 (71.7%) 40 (67.8%)

Male 6 (46.2%) 13 (28.3%) 19 (32.2%)

Index knee

Right 9 (69.2%) 18 (39.1%) 27 (45.8%)

Left 4 (30.8%) 28 (60.9%) 32 (54.2%)

Patients on strong opioids at baseline consultation

No use of strong opioids 10 (76.9%) 33 (71.7%) 43 (72.9%)

Use of strong opioids 3 (23.1%) 13 (28.3%) 16 (27.1%)

Mean NRS (±SD) prior to RF treatment 7.8 (±1.7) 7.3 (±1.7) 7.4 (±1.8)
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achieved in 32.2% (95% CI: 20.6%– 45.6%) of all 59 patients 
at week 6, with 30.8% (95% CI: 9.1%– 61.4%) and 32.6% 
(19.5%– 48.0%) success rate in the DP group and PPSP 
group respectively (Table 2). Treatment success at the second 
time point was obtained in 35.3% (95% CI: 14.2%– 61.7%) of 
the patients who had treatment success at 6 weeks (Table 3). 
Interestingly, none of the three patients who underwent a 
second RF on the index knee reported treatment success 
after the second procedure while the patient who underwent 
RF in both knees did experience repeated treatment success.

NRS

Mean NRS (±SD) of the whole cohort at baseline was 7.4 
(±1.8) and reduced to 6.0 (±2.7) at 6 weeks, p = 0.001. The 
mean NRS of the patients included in the second follow-
 up was 5.5 (±1.9), p = 0.034 compared to baseline. In the 
DP group, the mean NRS (±SD) at baseline was 7.8 (±1.8) 
and reduced to 5.6 (3.1) at 6 weeks (p = 0.029) while the 
mean NRS (±SD) in the PPSP group was 7.3 (±1.7) at 
baseline, which reduced to 6.1 (2.6) at 6 weeks (p = 0.008). 
The mean duration of effect (±SD) in the whole popula-
tion was 8.3 (±6.8) months. Figure 2 shows the distribu-
tion of pain scores for each of the follow- up moments. 
Figure 3 depicts evolution in the NRS score of all the pa-
tients that were followed up until the second time point.

NRS reduction of ≥50% at week 6 was achieved in 
13 (22%, 95% CI: 12.3%– 34.7%) of all participants and 
this was still present in five of the 13 patients at the sec-
ond time point (38.5%, 95% CI: 13.9%– 68.4%). NRS re-
duction of ≥50% at week 6 was achieved in 4/13 (30.8%, 
95% CI: 9.1%– 61.4%) of DP participants, whereas NRS 

reduction of ≥50% at week 6 was achieved in 9/46 (19.6%, 
95% CI: 9.4% -  33.9%) of PPSP patients.

Mean NRS (±SD) in the treatment success group at 
6 weeks was 3.2 (±1.7) and 3.8 (±1.8) at the second time 
point. The mean difference from baseline to 6 weeks in 
NRS in the treatment success group was 4.1 (95% CI: 3.1– 
5.1, p < 0.001), and the mean difference from baseline to 
the second time point was 1.6 (95% CI: 0.1– 3.1, p = 0.034).

Other

Eight of seventeen (47.1%) of the subjects with treatment 
success at 6 weeks reported an increase in functionality 
at the second time point. Six of these patients also expe-
rienced improvement in pain. Two of the patients who 
had a temporary effect of RF treatment received rescue 
Platelet Rich Plasma therapy and intra- articular corti-
costeroid injections. No patient underwent a TKA pro-
cedure during the observation period.

Strong opioids

At baseline, 16 (27.1%) of all patients used strong opioids. 
Only 11 (18.6%) of all patients needed the use of strong 
opioids at 6 weeks after treatment despite treatment suc-
cess or failure. Seven of the 13 (53.8%) PPSP patients who 
used strong opioids at baseline continued to use them at 
6 weeks. A single patient in the PPSP group started using 
strong opioids at 6 weeks. In the DP group, there were 
only three patients (23.1%) who used opioids at baseline, 
and they still relied on them at 6 weeks.

TA B L E  2  Clinical outcomes at week 6 illustrated stratified by treatment group and for the complete cohort

Clinical outcomes at week 6 per treatment group Degenerative knee pain PPSP All patients

GPE

GPE 0– 24% 6/13 (46.2%) 27/46 (58.7%) 33/59 (55.9%)

GPE 25– 49% 3/13 (23.1%) 3/46 (6.5%) 6/59 (10.2%)

GPE 50– 74% 2/13 (15.4%) 6/46 (13.0%) 8/59 (13.6%)

GPE 75– 100% 2/13 (15.4%) 9/46 (19.6%) 11/59 (18.6%)

Missing data 0/13 (0%) 1/46 (2.1%) 1/59 (1.7%)

Treatment success (GPE ≥50%) 4/13 (30.8%) 15/46 (32.6%) 19/59 (32.2%)

NRS

NRS reduction ≥50% 4/13 (30.8%) 9/46 (19.6%) 13/59 (22.0%)

Mean NRS (±SD) in treatment success (GPE ≥50%) 2.8 (±1.5) 3.4 (±1.7) 3.2 (±1.7)

Mean NRS (±SD) in treatment failure (GPE <50%) 7.1 (±2.4) 7.5 (±1.5) 7.4 (±1.8)

Patients on strong opioids 3/13 (23.1%) 8/46 (17.4%) 11/59 (18.6%)

Patients on strong opioids in treatment success group 1/4 (25%) 3/15 (20%) 4/19 (21.1%)

Patients on strong opioids in treatment failure group 2/9 (22.2%) 5/31 (16.1%) 7/40 (17.5%)

Adverse events 3/13 (23.1%) 6/46 (13%) 9/59 (15.3%)

Severe adverse events 0/13 (0%) 1/46 (2.2%) 1/59 (1.7%)
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Six (35.3%) of the patients followed up used strong opi-
oids at the second time point. Compared to baseline, only 
two PPSP opioid naïve patients who did not experience any 
remaining treatment effect started to use strong opioids, 
while one PPSP patient stopped despite treatment failure. 
No changes in opioid use were noticeable in the DP group 
compared to baseline. Of the six patients who still experi-
enced treatment effect at the second time point only one used 
strong opioids. Retrospectively, this patient also used strong 
opioids at baseline while the other five patients did not.

Tolerability and safety

At 6 weeks, four patients (6.8%) experienced hypoesthe-
sia after the treatment. Other adverse events were only 
reported once: instability while walking, increase in 
pain, a self- limiting hematoma, and a flare of complex 
regional pain syndrome (CRPS). Therapy- related AE 
were thus registered in 15.3% of the patients at 6 weeks. 

CRPS in a PPSP patient was the only serious AE that 
was reported.

Patients contacted at the second time point did not 
report new AEs. One person reported persistent pares-
thesia in the lateral knee.

DISCUSSION

In this retrospective single- center cohort study, we ana-
lyzed the effectiveness and safety of a conventional RF 
treatment of the genicular nerves in 13 patients with 
chronic anterior knee pain due to degenerative disease or 
other non- surgical conditions in 13 patients and 46 PPSP 
patients during a maximum follow- up of 27 months. This 
is to our knowledge the first study in a large population 
of PPSP patients. We report an overall clinical success of 
the RF treatment of 32%. This result was similar in each 
group. The mean duration (±SD) of the treatment effect 
was 8.3 (±6.8) months.

TA B L E  3  Clinical outcomes at the second time point stratified by treatment group and for the complete cohort

Clinical outcomes at the second time point Degenerative knee pain (n = 4) PPSP (n = 13) All patients (n = 17)

GPE ≥50% 2/4 (50%) 4/13 (30.8%) 6/17 (35.3%)

Mean NRS (±SD) 5.3 (±2.0) 5.5 (±1.9) 5.5 (±1.9)

Mean NRS (±SD) in patients with GPE ≥50% 4.0 (±0.0) 3.8 (±2.2) 3.8 (±1.8)

Mean NRS (±SD) in patients with GPE <50% 6.0 (±2.0) 6.6 (±0.8) 6.5 (±1.2)

Adverse events 0/4 (0%) 1/13 (7.7%) 1 /17 (5.9%)

Patients on strong opioids 1/4 (25%) 5/13 (38.5%) 6/17 (35.3%)

Subjective increase in functionality 1/4 (25%) 6/13 (46.2%) 7/17 (41.2%)

Other interventional treatments of the knee 0/4 (0%) 2/13 (15.4%) 2/17 (11.8%)

F I G U R E  2  The average post- treatment pain scores (NRS) using time since treatment as independent variable
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Only 22% of the cases included in this study received 
RF treatment for degenerative knee pain. The success 
rates of RF of the genicular nerves in this group are con-
siderably lower compared to previous studies of RF on 
knee OA.16,18 Studies investigating RF in OA patients 
suggest that the conventional radiofrequency ablation 
has an average effectiveness of 65% three to 12 months 
after treatment.16,18  This discordance may result from 
a learning curve after the introduction of a new tech-
nique, which evolved during the three years of the study. 
Another evident rationale is the heterogeneity of the pa-
tients in the DP group, including chronic knee pain of 
various origin such as soft tissue (e.g., ligament) disease 
and posttraumatic pain, refractory to conservative treat-
ment, while in other studies, RF is mainly performed in 
patients with OA grade 2– 4.7,16 Additionally, the mean 
age of the analyzed group is remarkably younger than 
the mean age of the population presenting with knee 
OA pain. The average effectiveness data presented ear-
lier is derived by studies performing predominantly 
fluoroscopy- guided RF techniques.16 Therefore, the ex-
ecution of the RF technique using ultrasound- imaging 
could have impacted the results; however, Sarı et al. 
showed similar clinical results when using ultrasound- 
imaging compared with fluoroscopy.28,29 All the pre-
viously mentioned parameters could influence the 
outcome of RF and further research should identify the 
best indications for RF of the knee.

The majority (78%) of the analyzed population in-
cluded were PPSP patients. To our knowledge, this is 
the largest study evaluating effectivity of RF in this sub-
group. Baseline characteristics of PPSP patients indicate a 
marked dominance of females which is reported to be less 

in the literature.30 The predominant surgery that preceded 
PPSP was a TKA. We report a 32.6% success rate of the 
conventional RF treatment in the PPSP group at 6 weeks. 
Ogalla et al.31 reported a reduction in visual analogue 
scale scores of >50% in 75% of the 16 analyzed PPSP pa-
tients at 1 month and 65% at 6 months in a prospective 
observational study. Qudsi- Sinclair et al.32 published the 
only RCT on RF for PPSP comparing conventional RF 
to intra- articular injections with local anesthetics and cor-
ticosteroid. Efficacy in pain scores, disability, and quality 
of life was similar in all 28 patients at 3– 6 months with a 
mean NRS reduction (±SD) of 2.6 (±2.7) at 6 months after 
RF treatment. Additionally, two isolated case reports by 
Protzman et al.33 and by Metnzies et al.6 show positive re-
sults of conventional and cooled RF at 3 and at 9 months.

The result of our study on PPSP is less encouraging 
than the previous publications on PPSP.31– 33 This study 
shows possible important differences in effectiveness 
of RF treatment of the genicular nerves in a real- world 
setting compared to prospective studies. One probable 
noteworthy factor is that physician performance is influ-
enced by increasing experience, especially in such inno-
vative interventions. Another important consideration is 
the possible abnormal nerve growth and altered location 
of the genicular nerves after surgery which could make 
them difficult to target in PPSP patients. Furthermore, 
the different pathophysiological mechanisms of PPSP 
compared to OA, outlining PPSP of a predominantly 
neuropathic nature,4,34  might be accountable for this 
variation in effectiveness.

Traditionally, the superomedial, superolateral, and 
inferomedial genicular nerves are targeted during the 
RF procedure. Recent anatomical studies of the knee 

F I G U R E  3  Evolution in pain intensity scores (NRS) during the follow- up of all patients that were followed up until the second time point
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innervation indicate that there are 10  genicular nerves 
that innervate the anterior knee and that anatomical vari-
ations exist.21,35,36 The cadaver study of Fonkoue et al.36 
proposes revised anatomical landmarks for the original 
genicular nerves. Chen et al.37 and McCormick et al.35 ad-
vocate that ablation of up to ten genicular nerves could 
improve outcomes of this treatment. Future clinical trials 
incorporating this improved knowledge of the innervation 
of the knee are necessary for optimalization of the RF 
technique for chronic knee pain.

While we defined success in this study as GPE≥50%, 
frequently used definitions in the literature are a decrease 
of ≥50% in a pain intensity scores like NRS and values of 
knee composite scores.7,16 The choice of the GPE in this 
study was dictated from the clinical practice of the hospi-
tal where this score is used to assess a favorable outcome.

Concerns on RF safety are addressed in this study 
by means of a mean (±SD) follow- up of 17 months (±10). 
At 6  weeks after treatment, the most frequent AE was 
hypoesthesia in four cases. One patient belonging to 
the PPSP group experienced a flare of CRPS which was 
considered a serious AE. Patients contacted at the sec-
ond time point did not report new AEs. Paresthesia was 
persistent in one PPSP patient and temporary in two of 
the patients who were followed up until the second time 
point after reporting it at week 6. Reassuringly, the num-
ber of complications was lower in the PPSP group com-
pared to the DP group.

Regarding medication use, patients used less strong 
opioids at 6 weeks after treatment in both groups despite 
treatment success or failure. Arguably, this is due to the 
information patients received on adequate treatment of 
non- oncologic pain by the pain clinician. Strong opioid 
use increased at the second time point. However, data 
should be regarded with caution as this study included a 
broad range of ages, where elderly had multiple comor-
bidities or pain problems.

One of the limitations of this study is inherent to its 
retrospective nature. The data gathered on pain, function-
ality scores and medication were limited to the annota-
tions in a non- standardized medical record. We could not 
gather objective evaluation of knee function and recall 
bias might influence the results of duration of the effect 
of the treatment. A second limitation is that comparison 
with previous studies is difficult due to the use of ultra-
sound as guidance for the procedure as most of the studies 
use fluoroscopy- guided RF. Another limitation concerns 
the subgroup analysis of degenerative knee pain. These re-
sults need to be interpreted with caution due to the small 
number of patients included in this group.

The major strength of this study is that it represents 
real- world data with a large population of primarily 
PPSP patients. The findings of this study suggest that an-
atomic changes and different pathophysiological mecha-
nisms of pain in this group could result in a lower success 
rate of conventional RF. Future studies should address 
this concern.

In conclusion, the observational data presented in 
this study position conventional RF treatment of the ge-
nicular nerves of the knee as a relatively effective and 
safe therapy in more than 30% of patients suffering from 
refractory degenerative pain and PPSP.
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